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GALION 12-Ton 


Pneumatic-Tire Roller 


‘Only Galion offers EQUA-MATIC 


front end construction 


Through the automatic balancing action 
of three king pins, safe roller support is 
always assured when working over un- 
even or sloping ground. Galion's exclusive 
EQUA-MATIC design provides an equaliz- 
ing movement straight up and down of all 
five steering wheels, and an oscillating up 
and down movement of the end wheel 
pairs. Thus, firm compacting contact is 
maintained with the surface at all times 
by the five wheels. 


plus 18 other important features 


@ ROLL-O-MATIC or standard gear 
shift drive. 

@ SYNCHRO-MESH transmission. 

@ UNITIZED assembly provides easy 
access and servicing. 

@ AUTOMOTIVE-type hydraulic steering. 

@ LARGEST ballastable capacity in relation 
to overall size—in excess of 24,000 
Ibs. total weight with wet sand ballast. 

@ EIGHTY horsepower gasoline engine. 

@ HEAVIEST construction —8,400 Ibs. 
metal weight. 

@ LOW center of gravity. 

@ 100% COVERAGE —treads of the 
nine tires overlap. 

@ WIDE RANGE of speeds — same range 
forward and reverse. 

@ SHORT drive shaft. 

@ DOUBLE drive chains to each pair of 
drive wheels. 

@ FOUR-WHEEL hydraulic service brake 
and independent parking brake. 

@ EXCELLENT visibility for operator. 

@ SHORT turning radius. 

@ FOUR large doors for ballast removal. 

@ SWIVEL seat, fully adjustable. 


THE GALION IRON WORKS & MFG. CO. 
General and Export Offices —Galion, Ohio, U.S.A. 
Cable Address — GALIONIRON, Galion, Ohio 


GREATER 

STABILITY 

Maximum stability and 
support across the en- 
tire front end of the 
roller is achieved by 
GALION’S three-point 
king pin suspension of 
the five steering wheels. 
PATENT PENDING 


SYNCHRONIZED 
5-WHEEL STEERING 
Each of the five steering 
wheels is adjusted to al- 
ways steer in its own 
trve arc. This design 
eliminates the pushing 
and gouging of material 
which results when no 
provision is made to 
compensate for arcing 
variations in multiple- 
wheel steering 


EASY SERVICING 


Unitized assembly per- 
mits each wheel and 
wheel brake to be serv- 
iced individually, as well 
as the oil-tight double 
drive chains. The entire 


. power train can be re- 


moved as a unit 


Write for literature. 
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SIMPLE OPERATION 


4 No moving ports in the 

liquid. As liquid level rises 
in the wet well it exerts o 
hydrostatic pressure on oa 
flexible bulb filled with o 
electrolytic solution of clear 
woter ond copper sulphote. 
The hydrostatic pressure 
squeezes the bulb, caovsing 
the solution to rise in the 
support pipe. The liquid 
level in the support pipe 
will always equal! the liquid 
level in which the controller 
is submerged, since the den- 
sity of both liquids ore 
equol. As the liquid within 
the support pipe rises and 
foils, # mokes ond breoks 
electrical circuits with the 
electrodes, activating the 
pump storters through con 


PUBLIC WORKS for May, 1960 





A new and valuable accessory for Sewage And Drainage 
Sump Pumps... exclusively available with “Chicago” Pumps. 


The SEALTRODE* Sealed Electrode Floatless Pump Con- 
troller has every advantage of other floatless controllers, plus 
these advantages of being sealed: 


* Electrodes never become insulated and coated with 
grease, oil or soap. 


* Electrodes are never affected by corrosive elements in 
sewage and drainage water. 


* No moving parts in liquid. 


* Low original cost... eliminates need for dupiex float 
switches and float guide pipes. 


* Low maintenance cost. 
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Write direct, or contact Chicago Pump Company Distributors 
located in most principal cities, for bulletins and complete 
engineering data. 
Putting ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622F DIVERSEY PARKWAY « CHICAGO 14, ILLINOIS 


© 1960 Chicege Pump 





IN LANE COUNTY, OREGON 


Along the Oregon coast, Lane County’s D6 cuts a road 
to the ocean for a new recreation area near Florence. 
Lane County, stretching from the Cascades to the Pacific, 
depends on its D6 and 18 other Caterpillar-built machines 
to carry out road maintenance and construction pro- 
grams. Multimillion-dollar road programs, new state 
parks .. . these are the things being done in Lane County. 
County Road Engineer H. O. Walberg commented on 
their Cat-built equipment: “We're well satisfied with our 
and little down time. And when we need dealer service, 
it’s there! The D6 is particularly useful to us. It’s small 
enough to work in tight places, but big enough to tackle 
tough jobs.” 


BY CATERPILLAR 


There’s a new D6... the Series B . . . just introduced by 
Caterpillar. On the same jobs, on tougher jobs, this new 
work-styled D6B sets production peaks unheard of from 
a machine in its size class. It has more than just improve- 
ments . . . the all-new compact Caterpillar Diesel Engine, 
the D333, boosts lugging ability 25%. A new integral 
hydraulic system (optional) puts power where it’s needed 

. at the tools. Center-pivoted cylinder mounting gives 
increased lift/drop range. Under-the-hood location of 
tank, pump and valves permits convenient routing of hy- 
draulic lines to bulldozer or implement cylinders... 
frees the front and rear for working tools. The operator's 
cockpit is all new. Controls make the tractor handle al- 
most as if it knew what was needed next. 


The exclusive Caterpillar oil clutch is standard on the 
D6B. It provides up to 2,000 hours of adjustment-free 
operation. Lifetime lubricated rollers need no lubrica- 
tion until rebuilding . . . help roll up more operating time 
instead of repairs. The dry-type air cleaner removes at 
least 99.8% of all dirt from intake air. Can be serviced 
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in five minutes. Cuts maintenance time by as much as 
75%. Optional hydraulic track adjusters are another 
time saver. A grease gun is all that’s needed to assure 


proper track adjustment 


Now’s the time to see the new D6B and its complete 


line of versatile attachments. See for yourself how the 


new D6B gets more work for your tax dollars 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A 


CATERPILLAR 


Caterpeitar and Cat are Ragntered Tredemarts of Coterpis [or © 
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Ten Steps for Successful Slurry Sealing 
A detailed outline of two methods used by the 
City of Fresno, Calif.. to apply slurry seals to 
streets. ALex STENMAN 


Selling Complete Sewage Treatment to a City 
When some upstream cities provide primary sew- 
age treatment or less, citizens must be fully in- 
formed to sell them on complete treatment. 
R. L. Smrrnu and H. C. Lermer 


Service Building Erected on Poor Foundation Soil 
Use of a steel building produced economies in 
design and construction N. G. Damoose 


Containerization of Commercial Refuse Saves 
$1000 Per Week ae 106 
More sanitary refuse storage and very material 
savings in labor costs result from mass conversion 
to container service for bulk refuse 


Highway Department Field Laboratory Features 
Diamond Drilling Equipment ..... 108 


THE DESIGN OF SMALL WATER SYSTEMS .. 109 
Small water plants capable of supplying 15,000 to 
200,000 gpd frequently require special considera- 
tions in design and planning. This comprehensive 
article covers design standards, equipment and 
operational problems for all parts of the small 
water system Josern A. Satvato, Jr. 


Municipal Refuse Practices in Oklahoma 
Survey conducted by the Oklahoma State Depart- 
ment of Health reveals collection and disposal prac- 
tices and provides cost data LeRoy K. Racuers 


Grade Causes Problem in Building Residential Streets 135 
Slag base and bituminous surface were used for 
reconstruction of two streets on 14 and 17 per- 


cent grades Frank Force 


Spray Disposal of Domestic Wastes ..... 137 
A summary of the factors involved in the appli- 
cation of spray irrigation as a method of sewage 


disposal WruiasM J. Cnase 


New Engine Pays Dividends in Reduced Fuel Costs 141] 


Fuel costs cut 11% percent at municipal plant 


Rural County Builds Low Cost Roads .......... 143 
How Fulton County, Ohio, has reconstructed 150 


miles of road in the past eight years, using county 
forces for the work Kart Mour 


Volume 91, Number 5 


Developments in Asbestos-Asphalt Paving Mixes ...... 145 
The Completely-Mixed Activated Sludge Process ...... 146 


In this interesting modification of the activated 
sludge process, developed during the last decade, 
the necessity for overfeeding organisms in one part 
of the cycle and starving them in the next is 
overcome. A. A. KALINSKE 


Mobile Feeding Stations 
Report Analyzes Accidents of Municipal Employees 
Determining Air Entrainment in Concrete 


Rotary Mower Developments Make Roadsice 
Maintenance Easier 


Testing Rideability of Maryland Highways 
Neoprene-Modified Asphalt for Maintenance 
Flow Meter Uses Ultrasonic Waves 
Training Swimming Pool Operators 
Attendance in Texas exceeds 2500 per year 
Rosert B. Waite 
You Are Civil Defense 190 
Relations of Federal CD organization to state and 
local units Leo A. Horcu 
Drought Flows in New York State Rivers 206 
Mass Removal of Palm Litter 206 
Downtown Bloomington— 1984 212 


Abstract of Essential Testimony in a Suit Against 
Operation of a Sewage Lagoon 220 


Projections Show Municipal Use of Gate Valves and 
Hydrants Will Nearly Double by 1975 232 
Water L. Picton anp A. T. Levir 


Road Comimssion vs. Beavers 236 
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The Aurora Sanitary District, Aurora, IIl., 
’ ! installed two 75 hp, six-cylinder Climax 
rH ; pump engines in 1936. These direct-connected 
| engines performed so well—always starting 
under load—that, in 1940 two 50 hp Climax 
engines in generator sets were added. All four engines 
had sewage gas and gasoline carburetors. In 1953, 
gasoline was replaced by natural gas as standby fuel. 
This gave the plant four-way safety—duplicate en- 
gines...two fuels...two ways to start generator 
engines...freedom from electric storm interruption. 
After 22 years, 8 months, pump. engines had paid for 
themselves 4.78 times; generator engines 2.5 times 
after 17 years. Year after year Climax engines keep 
on making records like this. 40 to 610 hp; V-type—four 
models, 8 and 12 cylinder; in-line type—four models, 
4 and 6 cylinder. Capable of operation on sewage gas, 
natural gas, butane, gasoline, or any combination. 
Send for complete power chart and bulletins. 
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1) AURORA’S SEWAGE 


TREATMENT 


PLANT 
has been 


POWERED 


by these 


CLIMAX ENGINE MANUFACTURING CO 
DIVISION OF WAUKESHA MOTOR COMPANY 


FACTORY AT CLINTON, IOWA 
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A. PRESCOTT FOLWELL 


LEADING figure in public works engineering 

passed away on March 19. A. Prescott Folwell 
was 95 years old. His name had appeared on the 
mast-head of this magazine continuously for 54 
years, and he contributed tremendously to better 
engineering over all that time. 

His “Sewerage,” published in 1898 and continu- 
ing through a dozen editions for 40 years, was an 
outstanding text developed from his teaching ex- 
perience at Lafayette before becoming editor of 
Municipal Journal, the original name of Pustic 
Works. He later wrote other popular and useful 
engineering texts: but his greatest service in the 
educat onal field was rendered by his ability to 
make the magazine he edited a help and an in- 
spiration to its readers. That he was able to do 
this during the 1940 to 1945 period, when all our 
younger physically fit men were in the service, and 
he was 75 to 80 years old, is the best tribute to his 
eternal youthfulness. 

He was the kind of engineer one hopes to be and 
a gentleman of the very first order. 


Complaining About the Water Bill 


WW ITH SOME shame at its amount,” says one 

W our New York City residents, “we have 
recently paid a New York City water bill. “The 
shame is due to its smallness,” he continues. “For 
unlimited and unmetered water the bill was exactly 
the same as it was twenty-three years ago. In 1937 
dollars it might possibly have covered the cost of 
the water supplied, but in 1960 dollars it gives us 
the unpleasant feeling of having been subsidized 
for no good reason.” Generally speaking, and in 
most places, water is woefully underpriced. Th’‘s 
might be defensible except that the industry is be- 
ing strangled for lack of adequate revenues. With 
the mounting need for more water and better water, 
it is high time that our water works people placed 
their rates on a more realistic basis, one geared to 
today’s costs, not yesterday’s. 

In water as in everything else, in the long run 
we get only what we pay for. The sensible way to 
take care of present and future needs is to sum- 
mon the courage to charge what it is worth. Every- 
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one will benefit—the water utilities in holding and 
securing top-grade personnel and in making neces- 
sary improvements and expansions; the manufac- 
turers in supplying materials and equipment; and 
the consumers themselves in having enough water 
for all seasons and all purposes. 


The Challenge of Maintenance 


ITH THE glamor of construction and the spec- 
tacular expenditure of dollars on new facilities 
commanding attention in the current highway and 
street programs, public recognit on and official ac- 
ceptance of ever-important maintenance require- 
ments is oftent'mes lacking. Maintenance officials 
have traditionally had to do battle for the proper 
money, talent and personnel to perform their task. 
This seems strange when considering that the 
maintenance engineer is charged with the respon- 
sibility of protecting not only the current invest- 
ment in streets and highways, but also that made 
for many years past. Without such protection this 
investment would be short-lived indeed. 

In maintenance a fertile field can be found for the 
training of young engineers, and a challenging as- 
signment for the engineering skills, administrative 
talent and inventive bent of our highway officials. 


Tools and Procedures for Destruction and 
for Construction 


UR GENERAL news media is pretty well filled 

with articles describing actual or potential 
tools for destruction, but there is little space given 
to the tools and equipment for better engineering 
and longer living. Not only are these tools—and the 
procedures for using them—now available but they 
are being used every day. The result of past employ- 
ment of these tools and of the engineering know!l- 
edge for applying them is visible in our fine h gh- 
ways; our safe though sometimes inadequate water 
supplies; our advances in waste disposal; and in our 
other services for our citizens. It is unfortunate 
that these tools, the techniques and the skills of 
the leaders in this vital area of public service can- 
not gain the public recognition accorded to the po- 
tential agents of destruction. Interest and support 
for construction could result in a degree of progress 
we cannot now envision. 
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WILL PERFORM 

fe eae FOR A CENTURY 
Y WITH A RIVER 
1 ON ITS BACK 
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At left, you see a length of cast iron pipe 
being installed under the Floyd River in Iowa. 
This is part of a water feeder main which will 
reinforce the existing water supply system. 


Despite the severe conditions of a river over- 
head, the inherent ruggedness of cast iron pipe 
promises at least a century of trouble-free per- 
formance, and rarely requires repairs or re- 
placement. 


And cast iron pipe’s cement lining assures a 
continued full flow of water year after year. 
It’s no wonder that more than 90°, of the pipe 
used for water supply systems in our 50 largest 
cities is cast iron pipe! 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director 
3440 Prudential Piaza, Chicago 1, lilinois 


q@CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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Who else... 


...but HOUGH provides these facts? 


This factual data on PAYLOADER four-wheel-drive, rubber- 
tired tractor-shovels in each of 1, 2, 3, and 4 yard sizes 
points up the advantages of their design, performance and 
safety features. Comparisons include all competitive units 
from manufacturers’ printed specs as of April 1, 1960. 

















More Power: H-30 has 17% more horsepower than 
next most powerful machine in this category. 


More Dumping Clearance and Reach: The H-30 has 
4” more clearance and over a foot more reach. 


Safety Boom Arms: All moving members pivoted in 
front of operator. Exclusive on the H-30. 


Safety Ladder: Makes access to the operator's com- 
partment easy and safe. Another exclusive. 


‘‘Full’’ Power-Shift Transmission: No manual! shift, 
working to travel range. “PAYLOMATIC” transmission 
Hough designed and manufactured. 
Four-Wheel-Brakes: Exclusive on the H-30 they 
permit equal stopping in both forward and reverse. Also 
sealed against dust and dirt. 

“Operator's Choice’’ Brake Pedals: Dual pedals give 
the operator a choice of braking with or without trans- 
mission engaged. H-30 exclusive. 


Closed Hydraulic System: Sealed and pressure-con- 
trolled hydraulic reservoir with renewable cartridge- 
type filter and fine-mesh screen. Another exclusive 
H-30 protective feature. 

Separate Oil-Cooling Radiator: A fan-cooled “oil- 
to-air” heat exchanger cools transmission and torque- 
converter oil. Another exclusive. 


Easy Accessibility: No other comparable unit has H-30 
accessibility. Dip stick, filler cap, batteries, connections 
and service points reached from ground level. 
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More Power: H-70 has more horsepower than the 
average of 9 competitive gas and diesel units. 


More Dumping Clearance: The H-70 has 4° more 
clearance than average of 9 competitive units. 


Safety Boom Arms: Underslung design keeps the 


operator safe from all moving members. 


Safety Ladder: Makes access to the operator's com- 
partment easy and safe. An H-70 exclusive. 


‘Full’ Power-Shift Transmission: No manual shift 
from work to travel ranges. “PAYLOMATIC” transmission 
Hough designed and manufactured. 
Four-Wheel-Brakes: Hydraulic, power-boosted four- 
wheel-brakes with separate parking brake. Front brakes 
sealed against dust and dirt. 

“Operator's Choice” Brake Pedals: Dual pedals 
give the operator a choice of braking with or without 
transmission engaged. A Hough “first”. 

Closed Hydraulic System: Sealed and pressure-con- 
trolled hydraulic reservoir with renewable cartridge-type 
oil fileer and fine-mesh screen. 

Separate Oil-Cooling Radiator: A fan-cooled “oil- 
to-air” heat exchanger cools transmission and torque- 
converter oil. An H-70 exclusive. 
Torque-Proportioning Differentials: Transfer up to 
24% more power to best traction wheels. 

Easy Accessibility: Extra attention has been given to 
providing utmost accessibility to all service points. 
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More Power: H-90 has 24 more horsepower than the 
average of 8 competitive diesel models. 


More Dumping Clearance: The H-90 has 10° more 
clearance than average of 8 competitive units. 


Safety Boom Arms: Underslung design keeps the 


operator safe from all moving members. 


Safety Ladder: Makes access to the operator's com- 
partment easy and safe. An H-90 exclusive. 


‘Full’ Power-Shift Transmission: No manual shift 
from work to travel ranges. Improved units have better 
operating characteristics. 

Four-Wheel-Brakes: Power air brakes with big brak- 
ing area on all four wheels assures easy, safe handling 
of the H-90 at all times. 

“Operator's Choice’’ Brake Pedals: Dual | give 
the operator a choice of braking with or without trans- 
mission engaged. H-90 exclusive. 

Closed Hydraulic System: Sealed and pressure-con- 
trolled hydraulic reservoir with renewable cartridge-type 
oil filter and fine-mesh screen. Another H-90 exclusive 
protective feature. 

Separate Oil-Cooling Radiator: A fan-cooled “ovil- 
to-air” heat exchanger cools transmission and torque- 
converter oil. An H-90 exclusive. 
Torque-Proportioning Differentials: Transfers up to 
24% more power to best traction wheels. 

Easy Accessibility: Extra attention has been given to 
providing utmost accessibility to all points requiring 
checking and service. 

Power-Steering: All “paytoaper™ four-wheel-drive 
units have hydraulic power-steering. 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC ond 
PAY ore registered trodemerk nome: of The Fronk G. Hough Co 


THE FRANK G. HOUGH CO. °3 
LIBERTYVILLE, HLLINOIS 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 
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More Power: H-120 has 38 more horsepower than next 
most powerful machine in this category. 

More Dumping Clearance and Reach: H-120 has 4” 
more clearance, 6" more reach than next unit 

Safety Boom Arms: Al! moving members pivoted in 
front of operator. Exclusive on H-120. 


Safety Ladder: Makes access to the operator's com- 
partment easy and safe. Another exclusive. 


“Full Power-Shift Transmission: Hough-built, full- 
reversing, constant-mesh, countershaft-type with balanced 
rotating hydraulic clutches, 

Four-Wheel-Brakes: Power air brakes with large brak- 
ing area assure easy, safe handling at all times. 
“Operator's Choice’’ Brake Pedals: Dua! nee. give 
the operator a choice of braking with or without trans- 
mission engaged. H-120 exclusive. 

Separate Oil-Cooling Radiator: A fan-cooled “oil- 
to-air” heat exchanger cools transmission and torque- 
converter oil, Another exclusive. 


Better Balance: Exclusive use of lightweight, extra- 
strong “T-1" steel for box-section boom arms saves 
over a ton of “dead-weight” on the load-carrying end. 


Better Stability: Counterweighted by approved use of 
dry ballast material in rear tires. Lower center of grav- 
ity, 50% of weight below rear axle. Exclusive. 


Protection: Special a air cleaner gives 99.8% 


dust removal efficiency under most adverse conditions. 
Sealed, pressure-controlled hydraulic system has cartridge 
oil filters and fine-mesh screens. Exclusive. 


Extras: Canopy-type cab with windshield wipers and 
special lights ts standard equipment. 


THE FRANK G. HOUGH CO. 
761 Sunnyside Ave., Libertyville, tll 
Send dota on all “PAYLOADER" models and attachments 
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What Every 
WATER 


SUPERINTENDENT 


Should Know 
About 


AMERICAN METERS 


PAL ) Eno Go 


—, BOTTOM METER 


Now, a true frost bottom meter of all é All interior parts including the gears 


bronze construction . . . internal metal move with the ice and are undamaged 


parts, meter body, frost bottom. There are After a freeze-up, only the bottom 
must be replaced — a low-cost, simple 


no dissimilar metals exposed to the water. 
operation. 


When the ALL-BRONZE frost- _ 
The All-Bronze Frost Bottom 
bottom American Meter freezes, ‘ 
. feature is one of many out- 
the center section breaks by — standing, cost-saving features of 
tension immediately relieving ; American Meters all described 


the strain on all internal parts. in Bulletin 58. We will be glad 


The exact location and type of to mail you a copy on request 
fracture are design controlled. 
Every American Frost-Bottom 
Meter breaks in the same man- 
ner, at the same pressure, at the 


same place. 


BUFFALO METER COMPANY 


INCORPORATED 
2920 Main Street Buffalo 14, New York 
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ACID-RESISTANT, WATER-TIGHT, QUICK-COUPLING JOINTS 
for straight and offset concrete sewer pipe 


» TYLOX 


“C”’ SERIES 


flexible GASKETS 


Sanitary Engineers can take advantage of the 
matchless efficiency of TYLOX Flexible Gaskets 
for coupling any concrete pipe sewer they design 
because there's a specially designed TYLOX 
cross-section for any type of concrete pipe! 


Type “C” Gaskets for straight, and type “C-P” 
Gaskets for offset pipe, provide the same high 
performance features you are accustomed to in 
famous Type “A” Gaskets .. . PLUS a visual 
inspection feature made possible by a flange 
which overhangs the edge of the pipe tongue, 
or tongue offset, according to the type of pipe. 
On pipe large enough to admit work:nen, proof 


of correct gasket positioning can be obtained by 
noting whether the inspection flange is evenly 
seated around the entire circumference of the 
joint. The larger the pipe, the more important 
this visual inspection feature becomes. 


TYLOX “C” Series Gaskets are made for all pipe 
sizes, handle head pressures up to 50-feet, and 
are available in either rubber or neoprene. They 
may be applied to pipe at the pipe manufac- 
turer's plant, or at the job site. Like all TYLOX 
Gaskets, they are immune to sewerage and in- 
dustrial waste acids, and keep joints water-tight 
for the life of the pipe itself. 


“C” Series TYLOX Gaskets consist of base A; sealing fins B; and inspection flange C. In 
addition to providing the inspection feature, the “locking” effect of the flange holds Gasket 
in true position as pipe is coupled. Design of the sealing fins is such that horizontal end- 
thrust forces causing “kickback” in some couplings, are eliminated in Tylox “C” Series 
Gaskets, assuring full seating and true alignment of pipe. 


WRITE FOR DATA BROCHURE 


Fully ilustroted literature contains engi- 
neering dota and instollation information. 
Get it for your files. See why there are 
more TYLOX Gaskets specified for low 
heod service than oll other types of gas- 
kets combined. Specify TYLOX Flexible 
Gaskets for jointing your waste disposol 
pipe lines. 


HAMILTON KENT 


MANUFACTURING COMPANY 


KENT, OHIO 
427 West Grant St. 


CANADIAN PLANT: 10 Brussels St.. New Toronto. Ont., Phone Clifford 1-2494 
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Columbia Caicium Chloride eliminates the nuisance of dust (above) and the threat to driving safety on unpaved roads. 


Columbia Calcium Chloride keeps unpaved roads dust free 
... reduces aggregate loss, too 


This summer, use Columbia Calcium Chloride to 
keep dust down on the road where it belongs and 
not in the public’s eye. And at the same time, cut 
maintenance and material costs. 

Columbia Calcium Chloride keeps roads firm, 
smooth and dust free because it absorbs moisture 
from the air and retards evaporation from the road 
surface to hold down dust. Firmer surfaces made pos- 
sible with Columbia Calcium Chloride give better 
bearing and less aggregate loss. 

That’s why public officials who know the impor- 
tance of dust-free roads from a budget and public 
viewpoint, include Columbia Calcium Chloride in 
their dust control program. Their roads stay safe to 
drive on, pleasant to live by. 
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Start now to make all your unpaved roads trouble- 
free, economical Columbia Calcium Chloride roads. 
For more information, contact our nearest District 
Office or write our Pittsburgh Address. 


You'll like doing business with Columbia-Southern 


columbia] southern 
chemicals 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION « A Subsidiary of 
Pittsburgh Plate Giass Co. + One Gateway Center, Pittsburgh 22, Pa. 
DISTRICT OFFICES: Cincinnati « Charlotte « Chicago « Cleveland « Boston 
New York « St. Louis « Minneapolis « New Orieans « Dallas « Houston 
Pittsburgh ¢ Philadeiphia « San Francisco 
IN CANADA: Standard Chemical Limited 
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quick, easy installation... SPARLING GO6 METERS 
FIT STANDARD MANHOLE OPENINGS 


Meter installations on large pipe lines are simple with 
the Sparling 906 meter. 


Unique design of the meterhead utilizes standard flanged 
manhole openings on new or existing pipe 16” to 72’, 
including steel, reinforced concrete, and steel cylinder 
concrete. This use of standard flanged outlets cuts cost 
of new pipe construction, and saves time and money on 
installations in existing lines. Where required, steel sad- 


dies and mounting skirts can be furnished to pipe manu- 
facturer’s specifications. 


The Sparling 906 meterhead is complete. The propeller 
assembly slides directly through the opening and the 
meterhead is quickly and easily bolted into position 
ready for immediate use. Total flow is registered on a 
6-digit, straight-reading totalizer. Accuracy is guaran- 
teed within 2%. 


Call your Sparling representative, or write for technical bulletin CF 365-1 


« 
In addition to the 906, 
Sparling saddle meters 
are available in a com- 
plete range of sizes and ' 
working pressures for 
bolting, welding or wing 
and U-Bolt applications. 


4S PARLING 


ATER CONTROL EQUIPMENT 


Hersey-Sparling “ere, Compony 


225 N. Temple City Bivd., Ei Monte, California 


HERSEY PRODUCTS: Dedham, Mass. « SPARLING EQUIPMENT: E! Monte, Calif 


Branches in 


Atienta + Chicago © Cleveland + Dalles + Denver 


* Kensas City, Mo. + Roselle, N.J. * San Francisco + Seattle 


United Kingdom Affiliate: TYLORS OF LONDON LTD. 
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< 


Heavy-Duty Sonotone Rechargeable 
Flashlight Battery Cartridge 


_ 


D 
NOTONE 
HARGEABLE 

’ e4rTreay 


and plug overnight into any 110-120-volt 
AC outlet, 


16 


SA multi-use adaptation of the 
patented Sonotone sintered-plate, 
nickel-cadmium battery used in 
space missiles and jets. 

& Gives at least 3 hours of strong, 
continuous light from a single 
charge with PR-6 bulb—or1\ hours 
with full-powered PR-2 bulb. 

@ Dependable in extreme temper- 
ature and weather conditions. 

@ Can be recharged hundreds of 
times at about \¢ per charge. 

BS Sturdy, leakproot construction — 
aluminum jacket — electrically 
shockproof. 

@ Full-year guarantee under heavy 
industrial use — backed by Sono- 
tone’s leadership of over 30 years 
in precision engineering and 
service. 


A completely new concept in flashlight 
battery efficiency and economy for in 
dustrial users' Replaces and outmodes 
any two “D” cells, for any purpose, in 
end-to-end use. Rechargeable over 
night by plugging into any 110-120 
volt AC outlet. Gives maintenance and 
service personnel a battery with a life 
time of use at a fraction of the cost of 
constantly replaced “D” cells. Dozens 
of applications — with railroads, avia 
tion lines, municipal departments, 
public utilities and private industries 
Heavy-Duty Model FC-3 ($9.95 re 
tail) —subject to your usual discounts 
Also Standard Model FC-2 for home 
use (light lasts at least 1% hours with 
PR-6 bulb) —$7.95 retail. Write now 
for full details to 


Sonotone. 


Battery Division, Dept. B54-50 
ELMSFORD, N.Y. 


Leading makers of fine transistor hearing aids, ceramic phonograph cartridges, 
speakers, microphones, electronic tubes, sintered plate, nickel cadmium batteries. 
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Tampo's rugged SP-900 self propelled pneumatic tired roller 
provides GREATER GROUND PRESSURE than truck load limits for 
MAXIMUM DENSITY rolling. Check current specs in your state. 


P.O. BOX 4248, STATION A @ 1146 W. LAUREL ST. 
SAN ANTONIO, TEXAS @ PHONE PE 4-6621 
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Willamina 
To The Coast 


OCT. See MILE 
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border is used for green bockground direction signs 


PUBLIC WORKS for May 


1960 





one reason why Oregon 
signs of overlaid plywood 


MopERN REFLECTORIZED OVERLAID PLYwoop signs do a better 
job for the taxpayer as well as the motorist in Oregon. 

State highway officials estimate the overall cost of an over- 
laid plywood sign installation averages 20 percent less than 
other acceptable materials. Savings are based on lower basic 
material costs, faster fabrication and finishing (neither sign 
face nor back is painted; reflective legend is applied direct )— 
plus elimination of the need for special back framing on signs 
up to 40 square feet in area. 

But lower cost is only part of the story. Basically, Oregon 
uses overlaid plywood because it makes a strong, good-looking 
sign that stands up under prolonged weathering and deliberate 
or accidental abuse. 

All told, the state maintains over 100,000 signs; 47,000 infor- 
mational, 20,000 warning and 35,000 regulatory. Ninety per- 
cent are reflectorized, with reflective legend and border applied 
directly to the overlaid plywood surface. Key directional signs 
are illuminated. Black high density panels are used for warning 
and regulatory signs. New color-fast green acrylic overlaid 
plywood is used for green background direction signs to conform 
to national color coding on Interstate and other highways. 


FOR MORE INFORMATION (detailed specifications, application data, etc.) write: Pi 
DOUGLAS FIR PLYWOOD ASSOCIATION ii LLUS 


TACOMA 2, WASHINE?TON TESTED 


—an induttry-wide organization devoted te research, promotion and quality contro! QUALITY,” 


=«<* 


Always specify by DFPA grode-trademorks 


New panelized sign system used on recent 
HIGH DENSITY : : Oregon apes yor —- es — 
+ . num girts ond special clips. System is highly 
OVERLAY 5 - ; ; economical, permits flexibility in sign sizes and 
7 shapes. Developed by Douglas Fir Plywood 

Yast Meld Cihad Association, it meets all AASHO standards 

OVERLAY 4 

Medium density overicid plywood is for 
’ ploin painted signs; high density requires no 
GREEN ACRYLIC point protection and permits direct application 
of reflective sheeting. New acrylic overlay 
comes in green ond white for signs with 


painted or reflectorized legend 
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with easily-controlled ‘‘corry-type 
scraper“ action. Operator then uses 
compactor-plate action to iron-down the 
cover. No other rig even approaches 
4in-1] efficiency and economy operat- 
ing the sanitary landfill! 


Exclusive earth-peeling ‘corry-type 
scraper” action “boils” material into the 


= 
ee - 


s 
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How fo replace a whole spread of 


with a clam-action 


Switch machine-actions instantly 
to efficiently do any job at hand! 





California. This TD-15 “clams on” 
to multiton stumps other buckets 
couldn't budge—loads these “im- 
possibles;’ and wood -ond-mortar 
building debris, with ease! 





? 


"The 4-in-1 adapts to 
every job?’ reports J. J. 
Surovik, Franklin, Pa. “lt 
gives all-cround versatility 
to handle all phases of the 
work’ Clamshell action “sur- 
rounds” loose materials— 


this TD-9 Four-in-One grades 
with inch-close accuracy! 


— 


— “oS “ae 
x 


t= 


Fingertip easy, you move the selector lever —to 
instantly switch the 4-in-1 to the machine action 
needed to do the job at hand! 

Load, bulldoze, strip, cover, excavate, clear, com- 





pact, grade, develop sites, landscape, and also beat 
any other rig on the market operating the sanitary 
landfill. Any of the five clam-action 4-in-1 sizes (*% 
to 3 cu yd) can give your community this exclusive 








versatility unlimited! 

You get a whole equipment spread of actions in the 
clam-action 4-in-1. Each big-capacity action “doubles” 
for one or more specialized machines. You adjust 
and control hydraulically each 4-in-1 action, to get 
an amazing range of job-handling working positions! 





Price all the machines the 4-in-1 can replace for 
your community —then total up the thousands of 
dollars you'd save with 4-in-1 ability to handle 
multi-operation jobs. See how only International 
Drott gives you 6-cylinder wallop and smoothness 
in all four diesel models—plus sintered metal faced 
engine clutch full-torque efficiency—plus exclusive 
dual-protected Dura Roller upkeep ease—plus exclu- 
sive, shock-swallowing Hydro-Spring performance 
protection! See your International Drott Distributor 


for a 4-in-1 demonstration! 


International Harvester Company, Chicago 1}, lilinois 
Drott Manufacturing Corp., Milwaukee 15, Wistonsin 


INTERNATIONAL. 
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“Call FOSTER... 


get Line Pipe PLUS” 





George W. Kelsey is senior 
vice president and a director 
of B-I-F Industries, Inc., 
Providence, and is president 
of the Water and Sewage 
Works Manufacturers Associ- 
ation. He joined B-I-F Indus- 
tries in 1938 as Industrial 
Sales Manager, was elected a 
director in 1944 and vice- 
president in 1947 

He is a graduate of Stevens 
Institute of Technology with 
an ME degree and is a regis- 
tered professional engineer in 
New York. Before joining B- 
I-F Industries, he was with 
Tidewater Oil Co., served as 
Associate Professor at Rutgers 
in charge of industrial organ- 
ization and management and 
was a consulting engineer 
specializing in murketing re- 
search. 

His public service and civi 
affairs contributions have been 
notable and are too numer- 
ous to list fully here, but in- 
lude Chairman for the United 
Fund for Providence and 21 
nearby communities in 1958 
member of the Board of 
Trustees of State Colleges of 
Rhode Island; member of the 
Board of Directors of the Blue 
When you need large diameter pipe, especially 12% Cross of Rhode Island: and in 
thru 48’, L. B. Foster Co. can supply all you need 1957 Chairman of the National 
from any one of its seven nationwide warehouses. Resources Conference con- 
And where’s the “plus”? It’s the “Faster From — ve rar wee a 

- : urrently he is contributin 
Foster’’ service that speeds your order. lerniiy to the yeemens how 
As one of the country’s major pipe specialists, Foster being conducted by AWWA 
offers a one stop source to water works engineers and WSWMA for the much 
and superintendents for municipal and industrial needed betterment of public 
line pipe. This includes bare pipe and “‘controlled- pn Bhte on xy ao 
quality” coating and wrapping—or lining up to water resources The cover 
78” diameters, and to all standard specifications. picture shows him with the 
Also, check Foster for savings on Structural Grade device representing the Na- 


pipe—ideal for non-pressure use, and for water well Genet Water institute, en or- 
: ganization dedicated to better 

casing and pump columns. water works service 

Write L. B. FOSTER CO. for Stock List PW-4 Mr. Kelsey and his wife, the 


f 


Pittsburgh 30, New York 7, Chicago 4, Houston 2, former Marion Field, have a 


daughter, two sons and eleven 


Los Angeles 5, Atlanta 8, Cleveland 35. ; 
grandchildren. Mr. Kelsey's 


hobbies are golf, teaching and 
witios 
Y, faster From Foster ||“ 
Pipe + Valves + Fittings - Piling - Rail 
ae RR RRR 
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Thue 
Get the Facts of Life! 


(TRUCK LIFE, THAT !S) 


ASK 
YOUR 
DEALER 
ABOUT 
EATON 
2-SPEED 





AXLES 


Your truck dealer will tell you how Eaton 2-Speed 
Axles can extend the life of your trucks by thou- 
sands of trouble-free, low-cost miles. 


By reducing engine rpm in relation to vehicle 
speeds, Eaton 2-Speed Axles hold down wear 
on engines and all power transmitting units. 
They add to miles travelled and number of loads 
carried between engine overhauls; they reduce 
maintenance costs; keep trucks on the road, out 
of the shop. Your dealer will also tell you that 
trucks equipped with Eaton 2-Speed Axles bring 

Mere than higher allowances when traded in. 
2 Million Eaton Axles 
in Trucks Today Get the facts—then specify Eaton 2-Speed 
Axles on the next trucks you buy; they will pay 
for themselves many times over. 


S. | 
AXLE DIVISION 
MANUFACTURING COMPANY 
CLEVELAND 10, OHIO 
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On hundreds of ChyDines... 


HORTON ELEVATED 
STEEL WATER TANKS 


..» products of (QI 
Craftsmanship in Steel 


Go North... East . . . South West .. . you'll see Horton Elevated 
Steel Water Tanks on the skylines of America’s most progressive cities 
Landmarks of municipal progress, these structures combine beauty 
and prestige with efficient water system planning 


Horton tanks are designed to satisfy the increased water requirements 
of growing communities. They provide dependable gravity pressure 
water storage and assure these benefits 


Reduced pressure variations 

Reduced pumping cost 

Increased water pressure 

Fire and emergency reserves 

Welded construction providing trouble-free service life 
with a minimum of maintenance 

All CB4l structures are built to AWWA standards 


The specific answer to your water storage requirements can be found 
in the wide range of capacities and designs of modern elevated struc- 
tures offered by CB&I: 


WATERSPHERES® are graceful and contemporary in design. They 
provide maximum storage capacity in a functional, easy-to-paint and 
maintain structure. They are available in capacities from 25,000 to 
250,000 gallons 


WATERSPHEROIDS® are big brothers to Waterspheres, differing only 
in size and shape. Waterspheroids range in capacity from 200,000 to 
500,000 gallons. Both structures are designed to allow use of the base 
of the column as a pump or storage house eliminating the need and 
expense for separate buildings. Write for Watersphere and Water- 
spheroid Bulletin. 


SPHEROIDAL TANKS are available in several variations of the basic 
design to meet individual requirements. Capacities range from 200,000 
to 3,000,000 gallons. They can be built with a large central riser in 
smooth or a fluted design; or the central portion can be supported on 
an inner circle of columns. Write for Bulletin on Horton Elevated Tanks 
of Large Capacity 


ELLIPSOIDAL-BOTTOM TANKS provide relatively large diameter 
and shallow depth. They have pleasing proportions and reduce the 
variation in pressure as water is used from them 


RADIAL-CONE TANKS provide the advantages of elevated storage 
in a tank of large capacity with a low range in head. They have 
smooth lines, are easy to maintain and are available in capacities up to 
3,000,000 gallons. Can be furnished with or without a balcony 


STANDPIPES fulfill the water storage needs of many communities 
Horton structures are particularly adaptable to special decorative 
treatment if desired. (See photo 


STEEL RESERVOIRS provide gravity pressure where natural eleva 
tions are available or where large storage capacity is needed at ground 
level. They can be designed to meet any size or capacity requirements 
A variety of roof types can be furnished. Horton Stee/ tanks will not 
crack or leak due to uneven settlement. Routine preventive main 
tenance will provide long service life. Write for a copy of Horton Steel 
Reservoirs and Standpipes 


Cuicaco Brioce & Iron ComPANY 


OFFICES AND SUBSIDIARIES IM PRINCIPAL CITIES TH@OUGHOUT THE WORLD 
































WATERSPHEROIDO serving Elmhurst, lilinois SPHEROIDAL elevated tank at Wheaton, Illinois 
has 500,000-galion capacity; is 100 ft. to bottom. is 130 ft. to bottom; has 1,500,000-galion capacity. 


ELLIPSOIDAL-BOTTOM tank at 
Bremen, Indiana has 300,000- 
gallon capacity. 
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RADIAL-CONE elevated tank at ORNAMENTAL STANDPIPE at 
Manhattan, Kansas has capacity Clearwater, Florida has capacity 
of $00,000 gallons. of 1,000,000 gallons 
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i’s MUELLER. 
all along the line 


Gain longer, more dependable service with reduced maintenance 
costs. Insure uniform product quality and reduced costs by util- 
izing one source of supply. 

Specify the complete line of water works products—equip- 
ment backed by over a century of manufacturing experience and 
technical “know how”’. 

Specify Mueller, all along the line. 


MER 
S 
MUELLER CO. _ BECATUR. ILL. 


factories et Decater Chattanooga Los Angeles: 
te Canada Bvotion (imited Sarnia Ontario 
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Stop and Dro:ns 


Meter Setting Equipment 


Curb Boxes 


Compression Stops 
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Curb Stops 





THE MIAMI NEWS, Thursday, January 7, 1960 


Dade County Gets New Trash Collector 


New Rig Speeds 


Trash Pickup 


Some surprised Dade home owners have seen the first harbinget 
of Dade's long awaited trash removal program. 


A giant mobile crane of the type Metro plans to use is on 8 
working demonstration tour in the county. 


“T never saw people so happy in my life as when they saw it go 


down the street picking UP trash piles,” said Harris N. Buckner. th 
Metro Waste Division chiel. » ee another trailer would take its | eee e 
The unit, which consists of 3 behind the crane. " 
crane and self-packing trailer. | : 
; , ing for Metro | 
wes desiened at the suggestion a to okay the parghase of four | Yo 
onnge SS atin the only cranes and eight frailers a5 2) WH ““T never saw people so 
me - ind in the country: start on the trash pickup Yoga: EAF happy in ™y life as when 
NEEDS TWO MEN COSTS $30,000 a - they saw it go down the street 
s 


“This piece of equipment can A single complete unit is worth | You picking up trash piles, said 
cover a route in 2 third of the | about $30,000 and the extra trailer | @¥®*) Harris N.- Buckner, Metro 
time required by hand labor,” | would add to this cost. City Waste Division Chief.” 
Buckner says happily. Buckner anticipates that the city 
“jt requires only @ driver, who | units, when and if purchased. - 

doubles as crane operator, and | would be split between north and| 5a) 

one laborer to clean up. The crane | south ends of the county in areas | inj 

can remove 3S much rubbish in| Y 9 be chosen. The $% a year a 

one bite as 4 laborer in 20 oF trash pickup fee would apply as | ac 


3 minutes." © © © © ° © eee p's Pigk p, begins in a giveD | to 
eseeese ‘e 
area, said. ad eeeee 
In addition, Buckner said, nsoncestetioc tT aaa an ecocceceseeesere® 
shuttle system would be used $0 | chal 
that when one trailer was filled| BB , Ana >] Flier yout 
try 
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HOBBS HYD-PAK TRAILER! 


A refuse collection unit like this is big news bage to tree trimmings to apple boxes. Its hy- 


in Miami, Florida, or anywhere else. It’s a 
trailer specially designed by the HYD-PAK 
division of Hobbs Trailers and now available 
to municipalities and private contractors 
across the nation. 


It can handle all types of refuse, from gar- 


draulic packer blade can compress 11 tons of 
refuse into the 35-yard storage compartment. 


Where the pickup runs are long, where the 
routes have a high density of refuse, where 
the dump-sites are far away — this is the 
place for the HOBBS HYD-PAK trailer. Built 


by trailer people with years of experience, 
this unit may well be the answer to your 
modern-day refuse disposal problems. Write 
for full information today. 


. ; Tr, 
“It requires only a drive 


» oper- 
who doubles as a cram it 


to clean up. 
jtor, and one laborer gh - as : - 
' The crane can remove * poy moi i o = 
nuch rubbish in one bite worth HOBBS TRAILERS . 
aborer in 90 or WORTH, TEXAS 60404 aYD-PAR 


| 
as a 
Distributors throughout the Western Hemisphere — Cable HOBBSCO 


30 minutes. 
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Which will you 
Retire First... 
the Bonds or the Sewer? 


Will your bond-financed sewer system 
serve for generation after generation, 
far beyond the date the last bond is 
paid? Or will it have to be replaced 
before the bonds are retired. 


The surest way to make certain today’s 
dollars are buying generations of de- 
pendable service is to specify Clay Pipe 

. it never wears out. Clay Pipe does 
not rust, rot, corrode, or disintegr=te. 
New long lengths with factory-made 
compression joints make Clay Pipe 
easier to install and tighter than ever 
before. Clay Pipe handles ground gar- 
bage, detergents, hot liquids, chemicals, 
acids, anything that empties into the 
sewer. When you specify Clay Pipe 
you'll never have to apologize for it or 
explain any failures. You'll be sure it 
will still be in service long after the 
bonds have been retired . . . Only Clay 
Pipe has all the features you can trust! 











veonged FM AWADUPIEY 26. 0. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 WN Street, N. W., Washington 6, D.C. 
311 High Long Bidz. 5 E. Long St, Colembes 15, Ohio + 445 Ninth St, San Francisco 3, California + Box 172, Barrington, Wincis - 1481 Peachtree St. WE. Atlanta 9, Georgia 
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Concrete Adhesives With THIOKOL Liquid Polymer 


MAKE LITTLE OF BIG REPAIRS 


Scaled highway surfaces are being lastingly re- Only loose and damaged concrete—not the whole 
paired in only a few hours by bonding new con- slab—need be removed. The adhesive also cuts 


crete to old with adhesives containing THIOKOL 
polysulfide polymer. The bond is stronger than 
concrete itself. Field and lab tests prove it. 


»* - aad /- - - 
- 


Adhesive with THIOKOL liquid polymer—made 
and sold commercially by several processors—is 


time and costs in repairing spalled areas, cracks, 
pot holes, in skidproofing and sealing, in fasten- 
ing traffic markers. Results are long-lasting. 


Concrete is laid conventionally. It can also be 
worked out to‘a feather-edge without danger of 


later failure—so tenacious is the adhesive bond 
of new to old concrete. 


Thiokol 


CHEMICAL CORPORATION 
780 NORTH CLINTON AVENUE * TRENTON 7, NEW JERSEY 


in Canada: Naugatuck Chemicals Division, Dominion Rubber Co., 
Elmira, Ontario 


spread on prepared surface with brooms or 
heavy brushes. Thirty minutes later, while ad- 
hesive is still tacky, new concrete is poured. 


FOR MORE INFORMATION: Mail Coupon to Dept. CA-53, 
Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N. J. 


Please send me THIOKOL’S helpful booklet “A 
New Type of Concrete-to-Concrete Bonding.” 
Tells how to reduce remedial time and costs, and 


; to keep roads in service. 
Repair completed —road open as soon as con- 


crete is cured. Similar repairs, in service since 
1953, shfw no damage or effects of weather, 
wear and tear, even on the busiest highways. 











Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propeliants, plasticizers and other chemical products. 
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E quipment and 


MA aterials for your 


PUBLIC WORKS 


The engineering information in 
these helptul catalogs will aid you 
in your Engincering and Public 
Works programs. Just circle num- 
bers you want on the reply card, 
sign and mail. This free Readers’ 
Service is restricted to those active- 
ly engaged in the public works 
field of cities, counties or states. 


NEW LISTINGS 
You Don’t Need a Big Plant 


in mechanical sludge dewatering 
the smaller plant can cut power 
climinate use f chemicals 
4-page bulletin mn the 
sludge neentrator = 
plished Write for Bulletin 
ingineering & Kesearch Corp., 
New York 5, N. Y., or check the card-nu 


Make Your Utility Tractors 


Still More Versatile 

43. How to use 
them to full advar 
tage, what matched 
cquipment can be had 

enlarge tract 
eperati ms and kee 
costs down by keeping 
your tractors busier is 
described in new Cata 
log UT-111. For y 
copy write Allis 
Chalmers Mig 
Tractor Grour M 
waukee, Wis 
theck the car , m be r 
above 


Spiraflo Clarifier Design 
28. Comprehensive 36-page Bul ] 

gives details of clarifier design, operating results 
applications and full specifications for the Spira 
flo clarifier for water and waste treatment. T 
get your copy check the somy car l or writ 
Lakeside Engineering C , 222 West A lams 
St., Chicago 6, 


Mark Pavements so They 
Will Stay Marked 


@. Illustrated folder with list of 23 ad 
vantages of Trafhicaide Plastic Safety Road 
markers and detailed specifications and instruc 
tions on how to use available on request of 
Trafficaide Corp., 724 Transportation Bildg., 
Cincinnati 2, 


et 


How to Select 
Right Angle Drives 
Data-filled Catalog 31 of Johnson Gear 
o., Ltd., 8th & Parker Sts., Berkeley 
makes it easy to select the correct 
right-angle gear drive for deep well turbine and 
other vertical shaft pumps. Includes details on 
the Johnson “Redi-Forq” gear drive. To get 
your copy just check the reply card 


Save One Man's Labor 

29. With the new Wylic ROADMASTER 
self-contained asphalt plant, » fheally desigt ‘ 
for municipalities, New illustrated be 
all 8 attractive pages. Write 
Mfg. Co., Box 7086, Oklahoma ( 
r check the card 


Low Cost Erosion Contro! Treatment 
also Speeds Seed Germination 


59 New super-highways call : 
products and methods. You will welcome the 
formatior tleanol spray mulch described 
this new f Alco Oil & Chemical 
Trenton Av William St... Ph 
}», Pa. Circle our card-numbe 


Coal-Tar Protective Coatings 

> = for buried or immersed steel an 
comerete structures are described in a new 1 
page illustrated booklet. Contains detailed speci 
heations, resistance properties ar i typical uses 
For your copy of Bulletin CAC-11 & write t 
Allied Chemicals Cory Plastics and Coa 
Chemicals Div., 4 Rector St.. New 
. os or use the reply card 


New for 1960 Utility 


Tractors and Equipment 
9. Fact-packed &-pag: 
line gives full informatior 
tractors with loaders ang le 
backhoes. To get Bulletu 
Utility Sales Div 2 
Wisece., or circle card-numix< : 


Street Cleaner that Spends More 
Time on the Job 


105 New vacuum street clear 
spray system to imeure : 
a king sized body to rede 
and from the dump is descr 
A-437-A. Address ‘Baug ghman 
ville, Ill., or circle the card 


he 


Stop Costly 
Engine Down-Time 

113. Six page folder outlines steps t 
be taken to minimize down time through 
manutacturers parts to assure maximum 
life. Full of helpful hints, al 
for Form DE918 from Cate 
Peoria, Ill. Check the reply 


Facts About Transite Pipe 
for Water Mains 

121 Engineers can aT ur pieces 
illustrated terature nstallatior 
ypcration and maintenance ec 
and Ring-Tite couplings for reseure maine 
DS 5 i h material specifcatior TR-ISA oa 
Friction Loss of Head and Flow Powergrap 
TR 62A an Installation Guide, and TR-160A 
in-service characteristics and case histories f 
water pipe. Tables of weights, sizes, pressure 
lasses ‘included Address Johns-Manville, 22 
40th St.. New York 16, N. Y., or check above 
number on card 


that cover 


mics of Transite 


When Pipe Taps are in Order 

187. You will welcome the facts and figures 
in the new folder on Mueller CL-1 drilling 
machine. Just ask for Form W.-888 f Mueller 
Co., 512 W. Cerro Gord Decatur, Ill ' 


circle above number on the 


PROGRAM 


Whetever Your Pumping Needs 
182 check the wide apy 
Peerless Type A Horizontal «plitt cs 
These continuous ty, genera 
re eecribed and petyate 
&page Bulletin N B 
Peerless Pum Div 


Angeles 31, Ca 


Nobody Loves Algae 
‘64 An when y» 
swimming po Me t 
a imal 
Rohm & Haas gre 
Chemicals Dept Washer 
: Pa. Tuet check the 


New Light for Meter Readers 


and Trouble- Chesters 
170. F 


ass 


Heavy Duty 
Corrosion Protection 
176 Hot spray 


surtaces 


Liquid Flow Control Valves 
177 Builders Providence 

i t AWWA Specifications 

a pressures up to 125 {5 

rable mater 


sbbe 


© electric motor 
B-I-F Industries 
Providence 1, R. I 


Speed Up and Improve 
Coagulation and Sedimentation 
179. Coagulant aids for m 
me are described in &-pas , 

f Hagan Chemical & ({ 
Hagan Center, Pittsburgh ra W 
eck this card-number 


When It Comes to Sowing Grass Seed 
1%. You will want to ke 


money-saving Hale Power 


shout the 

time-saving 

ar Mulchers for maclsiche arks 
area seeding. Bulletin ‘ 
Hale Fire Pump ( 
Conshohocken, Pa 











Absecon, New Jersey, keeps a sharp eye on the cost of its sanitary landfill 
operation. That's why this town is happy it bought an OC-46 “Spot-Turn” 


gt tr OLIVER OC-46 


Here's the catelog thet's required reading for 
budget-minded cities: the OC-4 bulletin. It's heavy 
on job-applicotion pictures ond dato—shows the 
OC-46 tooled-up with work-speeding, cost-saving 
@qvipment cttochments. Ask vs for your copy. 


loader. The facts prove that a 25% saving is realized using the OC-46 
versus the former method of hiring an outside contractor. 

““Spot-Turn’ is the feature that saves us time and money,” says George 
Gillespie, city councilman in charge of Streets and Roads Dept. The close- 
quarter maneuverability with shortest turn-around radius of the OC-46, 
plus its higher measure of diesel power, makes quick work of compacting 
and covering refuse. And the time saved by the OC-46 lets Absecon put 
it to work loading trucks for street and road maintenance, thereby gaining 


further savings. 
Why not see...try the OC-46 yourself. It’s the compact, big-job tackler 
that’s sized right for city and township work—and lowest in its class 


for price! 


LOOK TO OLIVER FOR YOUR BEST BUY IN WHEEL AND CRAWLER TRACTORS 


Bw OLIVER corporation 


Dept. 2232, 400 W. Medison St., Chicege 6, Ill, 





To order these helpful booklets check the reply card 
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[i x<OW PAINTS LAST LONGER 


This water tank shown is in Yonkers, New York 
and was painted over 15 years ago with Dixon 
paints. It’s still getting good protection from sun, 
snow, sleet and rain! 


This is not an unusual record for Dixon paints 
which, when properly applied, double normal 
paint life. This is proven out by Dixon customer 
records dating back for over 60 years. Cut your 
maintenance costs and give your water tank 
longer life with Dixon paint. 


DIXON SILICA-GRAPHITE PAINTS FOR WATER TANK INTERIORS 


These paints, which will not add odor, taste or 
color to the water, give maximum protection to the 
interior of your tank. When the tank expands 
and contracts the paint will not flake or crack 
because the interior paints, like the exterior paints, 
contain flake Silica-Graphite. 
SEND COUPON TODAY FOR INFORMAT 
THAT WILL SAVE YOU MONEY 


--DIxon ----------- 
>< 

JOSEPH DIXON CRUCIBLE CO. Jersey City 3, N. J. comments ome an 

Paint Products Division, Dept. PW-1 

Gentlemen 

C) Please send free sample contract forms and specifications which 
will enable me to get a quality paint job for lew 

C) Please send me a FREE copy of brochure ‘ENGINEERED PRO- 
TECTIVE MAINTENANCE for the Water Industry’ (V-90) 


Name Title 
Organization 

Address 

City Zone State 





opposite this page. 


NEW LISTINGS (Cont.) 
How Are Your Bridge Floors? 


185. If you face replacements r plan new 
bridges——you will find much really helpful data 
on steel mesh bridge flooring, safety features 
tractional surfaces, dimensions, weights, loads 
and spans in a new booklet offered by Irving 
Subway Grating Co., Inc., 50-09 27th St.. Long 
Island City 1, N. Y. Includes detail drawings 
specifications, aleo data on bridge sidewalks 
Write for “Irvico Decking” booklet or circle 
abowe card-number 


Helicopters—New Aid to Engineers 

204. if you have realized the value of 
being airborne about your work bat felt they 
cost too much,” get thie new folder and lear: 
the modest price and major benefits offered 
you in the Brantly B-2. Just address: Mid-States 
Helicopter Corp., Security Trust Bidg., Lexing 
tom, Ky., or check this card-number 


Trensite Irrigation Pipe 
for Landscaped Areas 


215. Cost-eaving features of Transite os 
etes-cement irrigation pipe extend all the way 
mm purchase to laying and maintenance. De 
tails on the pipe, couplings and riser connections 
re given in booklet TR-212A. For yours, ad 
ress JohneManville, 22 East 40th St.. New 
rk 16, N. Y.. of wee the reply card 


Gratings improvements Never Stop 
231. Now here is the latest process for 
ng aluminem gratings that prevents bers 
twisting © turning, has no bolts. rivets 
rews: climinates rattles. New folder KA-16 
gives specifications, handy for your drawing 
wards and files. Address Kerrigan Iron Works 
Co, P. O. Box 474, Nashville 2. Tenn 


“Maintenance Tips 
for Unpaved Roads” 


24! Promises and delivers mach useful 
nformation for harried maintenance supervisors 
od engineers, Specific questions and tables are 
<aded. Giwes vou the benefit of many years 

field experience and laboratory research. For 
free copy write to Calcium Chloride Ip 
909 King Bidg.. Washington 6, D. C 


Here Are The Facts 


On Plastic Pipe 
245 This 36-page handbook gives complete 
lesign data om Kraloy PVC plastic pipe and 
ttings, including dimensional! information, pres 
emperature ranges and & nomograph 
friction loss. For your « , 
Plastic "pe inc, Box 

Angeles 22, Calif 


Helpful Date on 
Swing Check Valves 


253. Horizontal sewing check walves io 
sizes 4 through 12 inches: bab, mechanical and 
flanged inte: all working parts interchange 
able. Fully described in Form X-7 of James B 
Clow & Sons, Inc. P. O. Box 6 A. Chicag 
80, Ill. Circle our card-cumber 


Compact, One-Man 
Trencher Has 5 Digging Widths 

254. Municipalities, contractors stilities 
and others will like the low-cost, beavy duty 
Arps Model MA-2 Trench Devil. Digs up to 54° 
cep, 8 wide. Get new 6 page bulletin fro 
Arps Corporation, New Holstein, Wis 


Fast, Smooth 


Pipe Cuts 
257 The Feir automate 


ast v ster ‘pe trom 6 ¢t € 
7 yperates r ” st { 

” to a mn. wall thickness 

from Prescot Tool ‘ , Im Box 

Branch, Worcester 6, Mase 


Paints For Bridges, Water 
Tanks & Other Metal Structures 
258 Flake silica graphite paints for out 
metals are described fully in literature 
Paint Sales Div., Joseph Dixon Crucible 
Jersey City 3, N. J. Check the reply card 
tails on these primer and protective paints 


Microstraining, Automatic 


Water Filtration 
262 Glenfield Microstrainer provides high 
t efhorency, automat and continuous 
ration under ‘open gravity conditions and 
head loss. For literature check the re 
" write Glenfeld & Kennedy, Inc., 


North Ave. New Rochelle, N. Y 
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“Better check that weed killer, Barney, I think we've got it too strong!” 


FOR LATEST DATA ON BETTER 
WEED-KILLERS ... OR 1001 OTHER ITEMS... 


Use the system below for getting helpful 
catalogs and information on new products 


@ Each item has ao number 
@ Select the ones of value to you 
® Circle the numbers, sign and mail 
® No postage is needed 


USE THIS CARD to get detailed information... . . 

Please send me literature on the following items described in PUBLIC WORKS: 

Readers’ Service Booklets Appear on Pages 32 to 51 

20 21 22 23 25 28 29 36 37 43 Si SP 60 62 63 64 65 68 

71 75 76 82 88 92 95 96 99 100 104 105 109 113 119 120 121 123 

146 150 152 157 158 161 164 165 170 172 176 177 179 182 185 186 188 189 

194 195 196 204 206 209 211 212 213 215 217 219 220 222 229 231 233 236 

245 251 253 254 255 256 257 258 261 262 264 268 271 273 274 277 278 279 

293 296 299 301 302 303 304 306 308 322 327 331 361 364 370 372 406 409 

418 423 434 450 451 461 462 473 476 480 481 483 495 500 512 517 521 

541 550 554 567 568 576 579 585 586 591 595 599 601 603 606 607 609 615 

636 639 647 651 657 665 666 669 672 674 677 681 686 693 694 

New Equipment Items Appear on Pages 250 to 257 

5-1 5-2 53 5-4 S55 56 S7 58 59 5-10 5-11 5-12 5-13 5-14 5-15 5-16 5-17 5-18 
5-19 5-20 5-21 5-22 5-23 5-24 5-25 5-26 5-27 5-28 5-29 5-30 5-31 5-32 5-33 5-34 5-35 5-36 


5-37 5-38 5-39 5-40 
City 





cases sees eenenceraperentenes ete. s aeeentercess 





= . State Soa . today. 
NOT GOOD AFTER JUNE 15, 1960 














Meetings and Conventions 


Purdue Industrial Waste Conference Water Pollution Control! Association Water Pollution Control 
Purdue Memorial Union 
Ind., May 3-5. 
E, Civil 
Bidg., niv., Lafayette, 


American Water Works Association American Atay Werks Association 


a. % 
“hie “eit, BE sabi, ober. 


Sa ted a Bk 
Ave., New York 17, N. ¥. 


SS oe eee. 
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City superintendent says: 


. the 


ZF ‘ rT, —ee% 


“We do anything we nave to do with our BANTAM,” 
reports Superintendent R. K. Whitlock of the Minden, 
Louisiana, Street and Water Dept. 

Minden uses its BANTAM on all kinds of jobs— 
cleaning out drainage ditches after heavy rains, load- 
ing gravel and sand for street maintenance, etc. 
“BANTAM is mobile and fast—and much more produc- 
tive,” says Mr. Whitlock. “I'd recommend BANTAM to 
any city that wants efficient, low-cost equipment. It's 
the best machine available for city work.” 


BANTAM (8 A REAL “SUDGET-SAVER™ 
BANTAM T-350 is the most practical tool for handling 
jobs all over town: sewer and water line extensions 
and repairs, drainage ditches, culvert work, street and 
alley repairs, sanitary landfill projects. It's tops for 
all excavating work, materials-handling or speeding 


PUBLIC WORKS for May, 1960 


With a %-yd. dragline bucket, BANTAM 1-350 cleans 
out ditches alongside streets in Minden, La. High-speed 
production (up to 115 yds. per hr.) makes quick work 
of the job, lets Minden move its BANTAM on to other 
chores with savings in time and money. 


municipal building projects. As Superintendent Whit- 
lock puts it, “BANTAM is as handy as a pocket on a 
shirt!” 

Practical-sized BANTAM travels and works easily 
even in congested areas. BANTAM's big-rig features, 
1l-ton capacity and exclusive engineering advantages 
assure high speed, dependability and low operating cost. 


11-ATTACHMENT VERSATILITY 

With its 11 quick-change attachments, BANTAM is 
ready to work anywhere. And more than 25 optional 
features enable you to buy your BANTAM exactly as 
you want, to fit your specific job needs. 

Let us prove to you why BANTAM is the most useful 
all-around rig you can own—the best investment for 
cities, towns and counties. 


Here's another of three BANTAM models tailor-made for all 
kinds of city work—+self-propelied BANTAM CR-350, with back 
hee, prepores new subdivision streets for curb and gutter in- 
staliation. One-man, one-engine operation; 11!-ton capacity, 
automotive power steering; independent travel, swing ond hoist, 
and new, higher travel speeds make the CR-350 a real saver 
for tight-pinched budgets. See the crawler mounted BANTAM 
C-350, too 


Pw.284 


Bantam Ce. 


301 Park Street, Waverly, lowa 
World's largest producer of truck crane-excevators 





To order these helpful booklets check the reply card opposite page 34. 
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Welded Steel Pipe from 
6 to 10 3/4” Diameter 


butt welded light-weight 
stee e from t 6-gauge 

4 

ch 

Chec 

well 

expl 


Valk 


Welded Steel Pipe, Steel Piling 
and Corrugated & setal Culvert Pipe 


This Expansion Bolt Will 


Let You Sleep rae 

279 her you smallest 
: ' waAVIEest bai ’ 
masonry r any frang 
Wej-it bolts ti stay anch 
letails a specifications, tree 


Kingst 


“Aircomb” Puts Teeth 


Into Aeration 
2%. Get full 


diffuser with self-cleaning ¢ 


n, N , or circle 


informat 

comt 

tor se mm pre-acration, channei 

activated sludge imstallations. Ma 

atlined in literature of Ame prican Well wi r 
Broadway, Aurora, Ill. Check 


Hopto Hydraulic Excavators 


in 1/8 to 1/2 Yard Size 

299. Five models of Hopto backl 
featuring heavy-duty boom, sitive 
rupted swing, 18 wrist action, dual pury 
stabilizers and easy-t 3s controls are 
scribed an‘ specified in an inf I 


rmative 
booklet. Get your copy f Form H-57 


Badger Div., Warner & Swasey ( Winona 
Min 


Check the inquiry card 
Water, weap ¢ ond nyereqpeemaen 


wt 


Michigan Ave 
Learn About Positive 
and Easy Valve Operation 





Use The Reply Card 


One Locator 


Does Two Jobs 
306 Transist 

LC.-ST either p 

cables, mains, 

by plugging 





BUSINESS ADMINISTRATION 


if You are Considering a trustee for a 
Bond Issue Check with Chase 
Manhattan 

23%. For 


r 8 ernmenta 


attan Bank, 40 Wa St 


WATER WORKS 


in-Plece Cement Lining 


of Small and Large Pipe 
25 A catalog 


fuga 


amet 
Rayt 
, New ¥ 


For Fast, Smooth 


Pipe Cuts 

68. Descriptive literatere on the Reed 
*+wheel binged pipe cutter which operates in 
close quarters, gives quick, casey right-angle 
cuts, and is available from Reed Mig. Co., N 
Pa. Check the reply card 


Etficient Coagulation 
With Ferri-Floc 

. Advantages claimed for Ferri-Fise os 
& coagulant include wide pH range, fla 
formation, manganese removal of cer 
tain tastes and odors plus other aids in bigh 
quality water production. Check reply card for 
complete lerri-Floc dam Tennessee Corp... 
Great Bidg., Atlanta, Ga 


Easily Cleaned Long Run 


Filter Bed Media 

70. Bulletins op Anthrafilk tell the ree 
some why sclected, graded crushed anthracite 
ie superior to sand as « Glteri maternal 
Have you made « fall imvestigation? Write 
Anthracite Equipment Corp.. Wilkes-Barre, Pa 


100 Page Book Heips Solve 


er Problems 

Hi and Chierine Control. A discussion 
of on Enlerine and Phesphate Control ead 
jescriptions of comparators for making color- 
imetric analyses. A 100 page booklet is avail 
able by checking reply card. W. A. Taylor & 
Co., 7304 York Road, Baltimore 4, Md 


Performance reports from Skooper owners prove . 


400 tons an hour with only 64 hp 


OHIO — Koehring 205 Skooper with 2\’eyord rehandling 
bucket was clocked loading from stockpile into trucks. Time 
studies showed production rate of approximately 400 tons on 
hour with the 64 hp machine! 
beginning of dump, over 10’ after dumping 


Discharge height: 12’-10” at 


&f& 


breaking. 


Macadam breakout easy with SKOOPER 


LOUISIANA — On street resurfacing, old pavement was peeled 
off, loaded ovt by Skooper clone. No preliminary ripping or 
Powerful 74oot level crowd action coupled with 
tremendous hydraulic break-out force enabled the operator to 
maintain grade, held groder work to minimum. 
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To order these helpful booklets check the reply card opposite page 34. 


Convenient Reference Manual Covers 
Cast iron Pipe, Velves and Hydrants 
76. An 80-page manual, issued R. D. 
Weed Co. Independence 5q. 5, 
Pa., presents specifications lor “ 
east iron pipe and fittings, outlines of 
available, lists d and in 
eonvenient tables and includes, in addition, full 
gen iss on the Mathews and K. D. 
ood fire hydrant and R. D. Wood gate 
valves 





Rust is a Loss; 
Lick it with Rust-Oleum 


92. Here is a new 1960 catalog, filled with 
sew facts on how to defeat ravages of rust, 
protect every metal, and beautify it too. Catalog 
is a work of art im full color. For your copy 
write for Form No. 259 to Rust-Oleum Corp., 
2799 Oakton St., Evanston, Ill 


Meneal on Instrument 


Accessories and Supplies 

%. The 60-page . book, Cotstag 
$00, imcledes specifications, part sumbers 
prices for more than 250 commonly furnished 
mstrument parts and supplies. It is divided 
into 5 sections: Mechanical; pneumatic; elec 
trie-clectronic, general, and tools and service. 
Check the reply card or write The Foxboro Ce.. 
Paxboro, Mass., for your copy. 


Rapid Send and 
Pressure Filter Dete 


109. Rapid sand filters. A complete line 
of vertical — horizontal pressure filters, wooden 
gravity filters, and Glter tables and other equip 
ment For engineering data, write Roberts 
Filter Manufacturing Co. 640 Columbia Ave., 
Darby, Pa.. of check the reply card 


Design of Prestressed 


Concrete Tanks 

14. An & technica! Bulletin, T-19, 
om the Design of Prestressed Conerete Ti 

ves engineering data and formulas ef 

rest to anyone considering prestessed com- 
erete for storage tanks. Check the rely card 
or Write to The Preload Co., Inc., 355 Lexing 
ton Ave, New York 1, N. Y. 


Before Taking Bids 


on Water Storage Tanks . . . 

104. Learn more about GATX tanks, de 
signed and fabricated by one of the nation's 
largest steel fabricators in accordance with 
AWWA _ specifications and municipal require 
ments. For detailed information, address 
and Welding Div., General American Trans 
portation Co., 135 So. La Salle St., Chicago 90, 
ll, or circle our card number. 


There's A New Hydrent 


In Town! 

199. New Hi Manual describes it and 
ite bromzeto-bronre seat ring threads, perma- 
nent lubrication and unique seat removal. 
Latest addition to AWWaA-conforming line of 
The A. P. Smith Mfg. Co., East Orange, N. J. 
Write them or check the card 


The Submersible Pump 
You have Been Waiting For 


141. Electric, fully submersible, portable, 
runs dry without jamage, fo priming, and 
other outstanding advantages. All are described 
in Flygt Bulletin BOL of Fiygt Corp., 
Hoosick Falls, N Address them or just 
circle the number on our card. 


Helptul Reference Catalog 


on Waterworks Gate Valves 
146. All necessary details on Double Disc 
Parallel Seat Gate Valves for waterworks use 
in the attractive 36-page bal- 
Ladiow Valwe Mfg. Co., Inc., 
Conveniently arranged design da 
all dimensions for 2” to 60” valves. 
Gearing, floor stands, operating devices are cov- 
ered too. Get Bulletin S4W by checking the 





Menual on 
Filter Bed Agitators 

206. General information-specificanum ana 
installation data regarding the application of 
Palmer agitators, or rotary surface wash in 
vertical and horizontal pressure filters—round, 
square and rectangular open gravity type filters 
are covered in anual from Palmer Filer 
Equipment Co., 822 East 8th St, P. O 
1696, Erie, Penma. Check the reply card. 


Complete Catalog and Reference Date 
on Valves and Fittings 


21). The entire M & H lime of valves, 
fittings and accessories for water works, Gltre- 
tion, sewage di 1 and fire protection are 
iustrated and fully detailed in Catalog $2 
issued by M & H Vailwe & Fittings Co., Annis 
ton, Ala. In addition to complete date om these 
oducts, there are we pages devoted to 
ful engineering data Ewery designer should 
have & copy. 


Pipe Cutter for 


Cutting Large Size Pipe 

254. An all-purpose pipe cutter that can 
cut pipe in or out of the ditch is described in 
a bulletin avaliable from Ellis & Ford Mfg. 
Co., P. O. Box 308, Birmingham, Mich. Check 
the reply card for sizes and parts list. 


Woterworks 


and Municipal Castings 

293. Meter boxes and covers, yokes and 
couplings, service boxes and manhole covers are 
covered im 24-page catalog. Check the 
card or write H. W. Clark Co., 
for full specifications. 


Helpful Deta on 
Swimming Pools 


364. Data on injector nozzles for complete 
recirculation, fittings for correct drainage and 
ther useful information for pool design are 
overed in Manual SP issued by Josam Mfg. 
Co., Michigan City, Ind 


(More listings on page 40) 


there’s nothing like it —on wheels or tracks! 


Take the full-revolving swing of a shovel, 
add the big bucket capacity and versatility of a 
tractor loader, and what do you have? A new 
concept in speed loading — with none of the 
usual drive-in, back-out waste motion of front-end 
loaders, none of the high tire or track mainten- 
ance of skid-turn operation. Skooper swings 
through continuous dig-swing-dump-return cycles 
without traveling — crowds 2-yard bucket along 
7-foot level clean-up from “stand-still” position. 
Result: more versatility, more output, at sub- 
stantial savings in fuel and maintenance costs. 
That's not all! Standard shovel-hoe-crane attach- 
ments make Skooper a doubly-sound investment 
for your carefully-budgeted dollars. Call Koeh- 
ring® distributor, or write us for full details. 


KOEHRING 


DIVISION OF KOEHRING COMPANY 
3026 W. Concordia, Milwaukee 16, Wis. 


Keeps traffic open during clean-up 


TITLE 


KENTUCKY — Highway department's Skooper cleans ditches, 
trims shoulders, bonks, clears rock slides — stays in one lane, 
keeps other lone open to traffic. Skooper bucket reaches below 
the grade, above the grode, crowds straight aheod, or cuts 


at any ongle of the bank slope. 
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DEPARTMENT _ mo 





All Allis-Chalmers crawler tractors roll on tapered 
roller bearing truck wheels. Most others still use 
bushings. 

Anyone who remembers his roller skating days 
knows the performance advantages of bearings over 
bushings. The difference between first and also-ran 
was in the wheel bearing. This friction-reducing 


MORE WORK POWER 


Reduced friction through use of tapered roller bearings in all Allis-Chalmers 
crawler tractors makes the difference in work power for you! 


advantage is the reason railroads all over the country 
have turned to roller freight. 

The same principle applies to tractors except 
much more power is being wasted by friction-type 
plain bushings. It’s one of the reasons the 99-hp 
HD-11, on tapered roller bearings, produces right 


alongside larger crawler tractors. Can you continue 


move ahead with 





to pay for power that never produces—that gets 
“lost” in old-fashioned bushings? 

Your Allis-Chalmers dealer will be glad to discuss 
this and the many other advantages that keep the 
HD-11 on the go shift after shift with a minimum 
of maintenance. Ask about the toughest track ever 
built . . . the industry's healthiest engine and certified 
permanent lubrication. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wis. 


ee 


power for a growing world 





To order these helpful booklets check the reply card opposite page 34. 


Manual on Pipe Renew Pipe Performance A New Note in 


Finding Techniques With Cement Mortar Lining Waterworks Brass Goods 
, , 322. Application of the Tate and Spunline 492. The Hays line covers everything from 
213. A manual on special pipe fi and process for cement mortar lining of existing pipe curb stops to tapping machines Beautifully 
leak detecting techniques of interest to tes, lines with a minimum of interruption of service ustrated catalog is packed with information to 
—.S _~ SS —— b, decerined. with Geavems. shateeracts ond help you buy the best. To get your copy write 
nounced by 1 r esca Labo The recifications ; atal 5.58. Write t Pipe Ha Mig. Co., Erie, Pa © check the card 
1961 University Ave., Palo Alto x lin a Die , sania fae tet Comaiee “a 
manual contains a number of tion Co.. P. O $7. Wilmington. Calif ' he H 
buried pipes and cables and detecting at lo check the reply car Menus! en ¢ seneed 
cating fluid leaks in pipe lines. Disc Water Meter 
Clamps for Pipe and Hose Locate Water Looks $21. Illustrations, descriptions and specifi 
ve Quicker and Easier cations of Hersey Water Meters are covered it 
and Steel Straps 476. An aquaphone that requires no me Manual from _ ag Betes Company, 
219. Literature is available from Marman chanical connection between pr be and dia 3 Elm Street, . ha mn é ass ize Te pin 
Div. Aeroquip Corp., Industrial Sales Div., phragm to break or cause of trouble is de < br ae) we er) Meters, ae: 
11214 Exposition Blwd., Loe A = lif., on ecribed fully in literature from Aqua Survey service ( } ame asren ere 
lam stop leaks on low and high pressure & Inst t Co, 824-B North Bend Rd. 
. band ~ a for hose, duct, pi etrap Cincinnati 24 Ohio . ’ d-o 
and mounting bracket and stain stee! = Bodger Rea Matic Register 
flags for identification purposes. Check the re Measurement of Liquid For Outside Water Meter Reading 


oly card. Flow Across Weirs a=. The Rendotiatie is singly, to 
’ sta a requires no outen power 
A Quick Comparison 416. The BurgeseManning Type ML type wire carries the pulse from generator in 
meter is applied to weir boxes for measurement .- ‘2 éhe cian *an he aus of te 
of Water Meters Helps of flow across 90° V-notch weirs, For specifica - idie ° Chech the b cand Gr Gale 
274. That is the purpose of the new tions and installation procedures write Burgess ioees 7 Ce 4545 "Wen oy 
bulletin describing the newest accomplishments Manning Co., Penn Instruments Div., 4110 Ha M ~~ 3, Wie : . 
in water meter design and manufacture. With verford Ave., Philadelphia 4, Pa “— 
it comes a Condensed Catal of the Rockwell 
line. Ask for Bulletin No. 811 from Rock- A Flat Statement Watertight Concrete 
well Mfg. Co., 400 N. Lexington Ave., Pitts- About Round Tanks . 
burgh 8, Pa., or check the card. a for Average Conditions . . . 
4s The titlh of a new finely illustrate . , , 
a e is “St Tanks Store Water Best.” It 4)! . can be simply and inexpensively 
385-HP Engine For Standby . ; tial iy fan : achieved if specifications in Master Builders 
ctu ‘ = a — i. di e ~~ Bulletin P-496 are followed This 6-page bean let 
Pumps and Generator Sets -. ° , —+ oe , ” ous — 7 : - — covers basic requirements fo: reducing perme 
eT Ee mri ‘Steel Piste ‘Fabricators Aesciaton, 108 ity, Sarnkage, Messing, and. sugregation 
at, arin, Cgytndey enn ie wel | Ws Madicon St Chicage 2; Thor check cur Weg, The Hier Builtere_ Ca, Clevaten 
Ri a Sa car 7 ° i, « 
North Michigan Ave., Chicago 1, IIL Air Control Valves For Measure Water Accurately 


the reply card for full specifications 
All Types of Pipelines In Open Ditches and Channels 


enh en ick eas [iveretare on Crispin Air Valves, 694. Parshall Measuring Flomes are wide 
Lad safely control air in lines handling liquids. ly weed by Irrigation Companies, Parmers, Cit 

Specity Water Stops to maintain efficient operation and prevent «x ies and Industries. All steel comstruction as 
Comprehensive application and ir sive fail is available from Multipics sures accuracy within 2% lable im sizes 

stallation data on all types and sizes of water tee ufactu: Cumnnae, Bese Dept. C, Berwick, Pa f to 1340 ubic feet per od. Catalog 

stops are covered in valuable Bulletin MRG-473 Write today for of the Crispin Alr B 14 mtains free-flow j 

Address The Gates Rubber Co., 999 Sout! ba eCatalog, which - sf complete informa sizes, capacities and weights 

Broadway, Denver 17, Colo., or check number ‘ull line of dependable Crispm Air Stee! Co., 3025 Larimer Street 

on the card. Valwen rado will send you a free py for th 





TA “Litter-Getters”’ ie 
RCO Trojan Pipe Puller & Pusher 


Vacuum-type LEAF and Litter Collectors 


These are powerful No Pina eo} mm Clalek 


vacuum-type machines 

designed for rapid col- 

lection of Leaves or MOOELAfor . cunuaniain 
Litter such as: news- va" to 1” pipe f 

te C=): 


wrappings, tin cans, : 
pop bottles, ticket : in installing or renew- 


stubs, etc. Discharge 
material into truck wee 4 : ing pipe under heomnenecs: 


mounted box ecanecunocennes —— 


All Tarco “Litter- The ohens combines push- 

Getters” are equipped ing and pulling operations 

with large, popular, in one machine—elimmmnates 

air - cooled, electric all time-killing resetting of 

starting engine; heavy grip — keeps pipe continu 

reinforced and per- ously moving. Does the job at 

fectly balanced steel lower cost—in far less time. 

suction impeller; replaceable, abrasion resistant, stainless Model A weighs 65 Ibs.— 

steel liners for suction housing and exhaust duct requires only 5’ trench. One 

“Litter-Getter” Models: Model L. G., Straight Trailer ian, tase 

Mounting, shown here is quickly changed from right to left pushing pressure possible 

side pick up, Model L. G., Cross Trailer Mounting, is equipped “ Model B (either hand or 

with a wide, semi-rigid suction snout for windrow leaf col- air powered) needs only 

lection. Model L. G., Skid Mounting is used on dump truck 5%’ trench—has 3 speeds 

or stake body truck ahead of the receiving box. Mode! L. G., for different soils—is re 

Tail Gate Mounting, is used on dump truck tail gate versible in 30 seconds. Push 

pipe comes in 30” lengths, 
assures straight travel. 

Write tedey for full deteils! 


TARRANT MFG. co. The TROJAN Manuta 


28 Jumel Place, Saratoga Springs, N. Y. 





) 


So 


NEW AIR POWERED 
Model B 

Does all the work for you. 

Handies %” to 2” pipe. 


eee ee 
TOPO eete eee ee eens 


See your TARCO Dealer or write us for details. 


i 
; 
J 
: 
; 
; 
; 


cturing Co 


1114 Race Drive * Troy, Ohio 
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Hopto’s greater digging depth, loading height, 
reach and swing are not the whole story... 


MEASURE ® 
we, AoPto 





BY THIS KIND OF 
WORK CAPACITY 





This Model 200 SPR self-propelled wagon ripped 
through four to eight inches of asphalt and dug 
out culverts of wood, steel ond concrete pipe in 
digging a four-foot trench ninety feet long. 
Time required: less than one-fifth of time estimated! 


STATE HIGHWAY OFFICIALS watched and timed a SWING: 

HOPTO Hydraulic Excavator knock six and one-half hours = pear Ee a 
from their eight-hour estimate of a culvert replacement cam Giamet hegel. 
project! Handling rubble, boulders, slabs of concrete and 


pipe was fast and easy with the one-man Hopto. REACH: 


Listed here are but a few of Hopto’s features that paid rm 2 ans ani ™ 


off in greater work capacity. DIGGING DEPTH: 
13’ 10” digging depth gives proper 
depth capacity at good reach. 
LOADING HEIGHT: 


11° 2” clearance. Evenly distributes 
heaped loads into highest! trucks. 


MOBILITY: 


One mon operctes . . . swivels to 
driving controls. 


BUCKET ACTION: 
Wrist-ection firmly holds rubble, 
boviders and broken concrete agains! 
dipper stick for fost, safe removal 
MODEL 200-TM Frock mounted, oall- MODEL 200-SPC a seis propelled crow!l- and looding. 
hydraulic with triple action system for full power er mounted unit with oll the features and 


rief ‘specs’ above ore for the Model 200 SPR 
mm simultaneous, multiple actions work capacity of the other 200 Series Models Brief ‘specs ¢ 7oN 7 - 


Distributors in over 75 principal cities in the United Stotes ond Conade 


WARNER & SWASEY 


BADGER DIVISION «© WINONA, MINNESOTA 





To order these helpful booklets check the reply card opposite page 34. 


SAVE 
ON PATCHING 


with Wylie's new Patch-Mix ... 
lowest cost complete plant ever built 


Designed especially for small munici- 
palities. Compact and easy to handle 
. with big plant features such as 
rotary dryer, pugmill, built-in asphalt 
tank, volumetric metering system. A 
self-contained unit on two-wheel 
trailer. The Wylie Patch-Mix produces 
all types hot mixes as well as cold 
mix. Features never before available 
at such low cost. 
Write today for FREE brochure describ- 


ing exclusive 


features, price YEE Pt ee 


poe PATCH MIX 


dealer 


WYLIE MANUFACTURING CO., INC. 


* ©& son TOBE OuLawomea CITY 13. OFLA 





BUILD BETTER 
SEWER LINES 


with 
WESTON 
GASKETS and FORMS 
for 
SEWER PIPE JOINTS 
(a cement joint) 


@ No jute used—gasket centers spigot. 

@ Definite space in each joint for 

cement. @ Form confines cement-grout 

to lower portion of joint. @ Particularly 

advantageous in water-bearing trenches. 
Infiltration minimized. 


L.A. WESTON eo} 


ms Mas 





Ada 





Halve Your Time on 
Pipe Pushing and Pulling 

517 Continuous-motion machit 
the time to keep pipe moving fast 
through and or air powered. Wr 
folder t The Trojan Mfg. ( 
Drive, Troy, Ohio, or use wr re 


Concrete Pressure Pipe .. . 
7. ... and all of 


made by Price Brothers ( are describe: 
illustrated and its manufacture explaine 
attractive 24-page booklet that pip 

layers will appreciate. Just a 

Brothers Co., 1932 E. Monument 

1, Obio, or circle the card-number 


advantages wt 


Streamlined and Modernized 
Fire Hydrants 

607. Models, dimensions and advantages 
of the pete fire hydrant arc covered in bulletin 
from the Eddy Valve Co. Waterford, N.Y 
Check the reply card for complete details 


When the Frost is on 
the Meter 


; 615. Ifit isan American frost-bottom meter 
freezing is no major problem. The replaceable 
center section breaks out leaving the mechaniem 
undamaged. Bulletin 58 telle the story. Address 
Buffalo Meter Co. Inec., Main Sr Buf 
falo 14, N. Y., or cirele reply card. 


Just Turn on the Rain 

674. Rais Bird underground sprinkling 
system beats depending on the weather to keer 
your roadsides, parks and shrubbery green. Full 
and imteresting details about the system. local 
lealers, etc. can be had from Rainy Sprinkler 
Sales Div Peoria, Ill. Better still, check af 
ard 


Electronic Locators for Weter 
Mains, Services, Valves and Boxes 

677. Miniaturized line locator that is eo 
cased in a molded glass fibre container and bas 
transistors that have a rated life of 70,000 
bours and weighs only four Ibs. when completely 
assembled is described im literature from Wil 
kinson Products Co.. 3067 Chevy Chase Drive 
Pasadena 3, Calif. Check the reply card 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


To Keep You Up-to-Date... 
22. On tractor loaders, motor graders and 
tractor shovels, Allis-Chalmers keeps bringing 
ut new literature that is well worth your while 
Ask them for it, specify interest 
Write Alhis-¢ halmer s Mie ¢ Tractor 
ip, $1 lwaukee 1. Wis © circle 


ng where your 


Don’t Stand There Figuring! 

$1 Use t » rney PSI Calculator 
“slide rule’ for roducts that inclu-les 
instant nversion rom total load to ps 
mn 17 standard 
mits. Pocket size 
Tester Div., Box 


Davis Backhoe Has 
Hydra-Slide Positioning 


189. It is possible for one man to move 
the entire digging assembly along the frame to 
any of the five positions im less than five min 
utes Full details from Maseey-Ferguson In 
dustrial Div., 1009 South West St.. Wichita. 
Kans. Check the reply card. 


specimens and masonry 
Address Forney’s Inc 


New Castle, Pa 


A Fully Retery 


information is availabir 

Machine Co.. Columbus 16 

ol cooled rotary compreseer 

it 4 fewer moving parte 

less weight, vibrationless operatics 
cooler air 


Need Tractor Versatility? 


220. Two bulletins tell of various uses 
several of them surprising—to which Oliver 550 
All-Purpose wheel tractors can be put. Much 
valuable information is yours for the aski 
of the Oliver Corp., Ind. Div., 19300 Eacli 
Ave., Cleveland 17, Obio., or cirele this ouz- 
ber and mail card 


The Name is Clark 
229. ... The product is a { Tractor 


Scrapers, Dozers and Shovels that make your 
yperators happy with powerful heavy-duty equity 
ment, engineered for fast performance on tough 

bs. For full details address Clark E yaipmment 
Co., Construction Machinery Div Benton 
Harbor, Mich., or ur card 


Manual on the Use and 


Application of Compactors 
26! A x anual covering the 
rt a equipment ir me ft 
« rollers and vibratory mpactors 

silable from The Galion Iron Works & Mfg 
Galion. O. Check the reply card for details 

the problems ef mtered in the efficient 
: { ar 1 materials, and the correct 


ise of communication equipment available 


Booklet Shows Design of 
Pre-Engineered Stee! Buildings 


771 Preengineered Butler steel | 
sre available m every sire, type 
your i r : } n a belpful 
booklet you fe letail 
esigns for 
cat ne 
y ilhestrat 
e Mig 
M 


Stumped by Stumps? 
33. Pow 


R-Stump cutter i« operated by 
me man, bandies stum of any width and up 
to 33 ims. in beight and will not damage curbe, 
lriveways or sidewalks. For literature check 
the reply card of write Vermeer Mig. Co 


Pella. la 


Complete Line of Shovels, 
Draglines, Crenes and Clamshells 


Je? Bucyrus F rie crane excavators in sires 
from te 4 cu. yd. eapacities are covered in 
literature from BaucyrusErie Co. South Mil 
waukee, Wis 


Manual 
on Construction Castings 


462. This 168-page Manual covers catch 
basin inlets and traps, beilding castings, mae 
hole covers and steps, fap valves, whee! guards, 
lrainage grates and many other constructice 
and maintenance castings Check the reply 
ard or write Neenah Foundry Co. Neenah, 
W ise for your copy 


Complete Bulletin 
On Municipe! Supplies 

473. Everything from iat 
street signe is listed in the big 100 ace bulle 
tin “Municipal Serplics” published Darley 
Hundreds of diferent items for all city depart 
ments are included. Get your copy of Ballets 
No. 155 from W. S. Darley & Co., 2814 Wash 
ngton Bied.. Chicago 12, 10 


For Better Work All Over Town 
525 Put s Bantam so your life One 
hing, excavating, street and highway work 
versatile rane-excavator obviates 
equipment in many cases. Seves 
me and dollara. Get descriptive literature from 
Schiel Rantam Co., 301 Park St Waverly, 

i-number 


locators te 


lowa of © car 


Prestressed Concrete 
in Your Construction Needs 


647 Prestressed beams, slabs and girders 
for bridges are covered in information available 
rom American Steel & Wire, Rockefeller Bhig 
Cleveland 13, Obio. Check the reply card for 


mplete details 


Portable Water Coolers Used 
on Maintenance and Construction Work 


65! Igloo cans and coolers are perme 

i ar range in capacity from 2 to 15 gals 
Modele and sites are covered bulletin avail 
le from Igloo Corp.. P. O. Box 8227, Mem 
reply card 


phis 4, Tent w by checking the 


Construction Guide 
For Engineers and Builders 


669. A 34-page four sectioned construction 
guide containing full-page structeral drawings 
that provide basic information on types, —_ 
and applications of fir plywood for bow ona 
and builders has bese released by Doug r. Rs, 
Plywood Association, Tacoma 2, Wash. 
the reply card for data on floor ie 
single and double wall construction and roof 
onstruction 
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Installation of this 

125 ft. dia. Eimco-Process 
Reactor-Clarifier at the 

Bon Tempe Plant was under 
the direction of 

William R. Seeger, General 
Manager and Chief Engineer 
Marin Municipal Water 
District 


Colorless 


Water 
in Colorful California 


High on the slopes of Mt. Tamalpais across the effluent is then given a final polishing by passage 
bay from San Francisco, the Bon Tempe Plant through rapid sand filters 

of Marin Municipal Water District occupies one 
of the most spectacular settings in California 
Surrounded by rich red earth and lush green 


A number of special features help account for 
this efficiency. One is the method of introducing 
foliage, the plant is a key element in a system the influent through openings in hollow, rotating 
arms. This uniformly distributes the raw water 


serving the water needs of some 120,000 people 
over the surface of the reaction compartment 


In the past, when the winter and spring rains 
washed mud into the storage lakes, the water was 
both turbid and as colorful as the surroundings 
; a condition unthinkable to District officials 
Given the problem, the consulting engineering 
firm of Kennedy Engineers, San Francisco, cam« 
up with an admirable solution—an Eimco-Process 
Reactor-Clarifier. Now, this economical and de If you have a water treatment problem, may we 
ceptively simple mechanism, installed in a 125 ft suggest that you investigate the many advantages 
dia. concrete tank, combines vertical paddle floc of the Eimco-Process Reactor-Clarifier? There's 
culation with clarification to efficiently remove a type and size for every purpose. Write Eimco’s 
the seasonal turbidity from a 10 MGD flow. Its Process Engineers Division for full description. 


avoiding short-circuiting. Another feature is the 
dual-drive, which consists of a flocculation drive 
and a rake drive mounted together but rotating 
the paddies and rakes independently. This permits 
varying the paddle speed to meet influent con- 
ditions without disturbing removal efficiencies. 


THE EIMCO CORPORATION 


Visit the EIMCO Exhibit ae Process Engineers Division 


BOOTHS 64 and 65 420 Peninsular Avenue, San Mateo, California 
AWWA Meeting — Bal Harbour, Fla. — May 15-20 


PUBLIC WORKS for May, 1960 





To order these helpful booklets check the reply card opposite page 34. 


SEWERAGE AND WASTE TREATMENT 


Whet You Should Know About 
Trickling Filter Underdrains 


20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards. 
suggestions for - — and construction of trick 
ling filter floors, dimensions of standard blocks 

nel covers, angles and other fittings are 
available from he see Filter Floor Insti- 
tute c/o Editor, Public Works, 200 Se. Broad 
St., Ridgewood, N. the reply card and 
we will forward your request. 


How to Moke Better 
Sewer Pipe Joints 


_. 97. How to make a better sewer pipe 
joint of cement—tight, minimizing root intru- 
sion, better alignment of joint. Permits making 
joints im water-bearing trenches. Genera! in- 
structions issued by L. A. Weston Co.. Dept 
Adams, Mass. Check the reply card. 


Catalog on Synchronous 
Motors and Controls 

#4. A 27-page Catalog B-7292 on synchro 
nous moters and controls is well illustrated and 
contains motor selector charts, application data, 
and formulas for calculating wer factor. For 
a copy write Westinghouse Bhectric Corp., Box 
—_ Pittsburgh 30, Pa., or check the reply 
card. 


Protective Lining for 
Concrete Pipe and Structures 

131. T-Lock Amer-Plate is a tough, lone 
tasting acid-resistant vinyl] sheet lining for con- 
crete pipe and structures which are exposed to 
corrosive materials. T-shaped ribs yn" : 
the ~~ qge eumotited in the concrete = 
poured to t ning 
Get full details from ae te gine 
Gate, Calif.. or check the reply and” for ib 
lustrated folder 


Theory of Controlled Digestion 


With Floating Cover Tanks 
I cellent 40- book 
nan t pon ol let, = 


Co., Chicago 13, Til 

on the use of foating covers, together w 
tails on tank construction, piping and 
chambers 


Modern Methods and Materials 
For Jointing Sewer Pipe 


188. In a compilation of reprints and re 
lated supplementary material, the Atlas Mineral 
Products Co., Mertztown, Pa., presents a com 
prehensive review of all types of sewer jointing 
materials and methods. You will find this in- 
teresting and informative reading 


Turnkey Sewage 
Treatment Plant 


239. Plants for smalier population areas 
that are furnished and installed on a turnkey 
basis are covered in literature from Municipal 
Service Company, 4625 Roanoke Parkway, Kan 
eas city 12, Missouri. Check the reply card for 
your key to low cost sewage treatment 


Descriptive and Performance Data 


on Sump and Sewese Pumps 
483. Perf 


characteristic curves 4 
meer’s specifications of Pacif sum ar 


mance tables, sciection 


chitect's and 


pumps are inciuded iw mplete catal 
Pacit P San Leandre 
Oaklar 


mping Co. 9 
Calif r by hecking 


cara 


Separation of Suspended Solids 


in Water and Sewage Treatment 

$12. A 24-page bulletin covering the com 
plete line of clarifier and Oxidator® mechanisms 
ss 6available from Process Engineers. Div f 
The Eimco Corp., 634 South Fourth West St, 
Salt Lake City, Utah. Check the reply card 
for the basic types that cower a full :ange of 
tank sizes and lead } n and special 
wnits for smnusua! 


Stetionary Engines For Sewage 
end Woter Treatment Plants 


62. Engines that operate om sewage 


asoline, butane or natural gas are descr 


iterature from Climax Engime Mfg. Co.. 
Check 


of Waukesha Motor Co., Clinton, lows 


the reply card 

Packaged Engineering Data 

on Packaged Lift Stations 
255. H sewas 


letins 


the care 


End Sewage Pumping Unhappiness 
460. This new shows how 


nave done it, and why 
map to satisiaction through 
sclf-priming sewage pumps 
Mansfield 


folder 
" 


‘High and 


man-Rupp ( 
ard 


Relief from Sewage Surges 
48) . ibed this fo he 


G en-Andersor valves 
shined closing.” 
amage trom over-pressure 
get these val 
Anderson Valwe Specialty 
Pittsburgh 33, Pa.. of circle ou ard 


Cleon Sewers Cost Less 


Then New Ones 
$$4 llere *s news y ¢ 


ment that ce eet 
ket To get latest 
Y tire ne ast 


risking 
ocwage 
sable tacts 


ta ge 


46 © check the card 


Smell Unit Sewoge 


Treetment For 20 te 5000 Peopie 
135A describes the Rated 


568 Bulletin 
Aeration process, 
free sewage treatment 
oly card or write Chicago Pame Co 
verecy Parkway. Chicago 14. Ill 


he MOLL OM Fis omaty 


1RON 


ON HAND 


FOR 


GRAY AND DUCTILE 


Construction Castings 


WITH LARGE 


NEENAH FOUNDRY COMPANY e 


Neva Ave 


STOCKS MAINTAINED 


ad 


. } j 44 mt 


FOR PROMPT SHIPMENT ANYWHERE 


: 


MM 


O16 Wah 


af 


— 


=, 
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\ RV/A-M Flat-Base Pipe used in *120,000,000 
ie / expansion of Chicago’s O’Hare Field 











Contractor for installation of this A-M Flat Base 
watermain gallery: S. J. Groves, Chicago; Archi- 
tects-Engineers: Naess & Murphy, Chicago. 





hig 


Utility tunnel designed 
to withstand 100,000 Ib. 


jet wheel loading 


A jet landing strip must necessarily be 
level—virtually free of dips and cracks. 
That’s why A-M Flat Base Pipe was 
used for a watermain gallery beneath 
O’Hare Field’s runways as part of its 
multi-million dollar modernization pro- 
gram— because A-M Concrete Flat Base 
Pipe has the necessary rigidity to resist 
sagging and tight joints to prevent infil- 
tration. The result is a dry utility tunnel 
—a strong tunnel designed to withstand 
100,000 Ib. jet wheel loadings with com- 
plete safety. 

Quickly installed, precast Flat Base 
Pipe can save as much as 30% in the 
construction of utility galleries, under- 
passes, cattle passes and utility man- 
holes. For full details write to: 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 


AMERICAN-MARIETTA BUILDING 


101 EAST ONTARIO STREET, CHICAGO TI, ILLINOIS, PHONE: WHITEHALL 4-S600 
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To order these helpful booklets check the reply card opposite page 34. 


the Quality Line 


IN 
WATER 
SERVICE 
PRODUCTS 


CORPORATION 
STOPS 


One of a 
complete line of 
Water Service 
Products 


— 


GENERAL PRODUCTS DIVISION 


HAYS MFG. CO. 


2) 


Weinman Horizontal 
Non-Clog Centrifugal Pumps 

579. Non-clog gums for sewage and 
sludge in meninne plants are covered n litera 
ture from the Weinman Pump Mfg o., 290 
Soruce St.. Columbus 8, O. Specifications and 


dimensions are included 


Equipment For 
Sewage Disposal Plants 


Sewage as meters, gas regulators 
lubricated plug valves and water meters are 
lescribed in Bulletin C-5200-3, available from 
Rockwell Mfg. Co., Meter and Valwe Div., 40% 
N. Lexington Ave. Pittsburgh 8, Pa Check 
the reply card 


Sewer Cleaning Service 
By National Power Rodding 


601. N.P.R.C. has mobile-mounted equip 
ment and trained personnel ready at all times 
for routine sewer cleani jobs or specialized 
wrvice, Write National Power Redding Corp 
1000 South Western Ave., Chicago 12, Ill, o 
heck the reply card for services available from 
his company 


Play Safe 
with Automatic Controls 


603 Remote engine and pumping controls 
ery sort are fully described in a srcries of 
ins offered by Synchro-Start Products Ir 

N. Ridgeway Ave Skokie, I? W rite 
" aber 


ce the above nw | 


nm 7 car 


Catalog on 
Steel Grating 

665. New ideas in flooring, walkways, sta’ 
treads, platforms and shelving are covered is 

stalew 2527R available from Blaw-Kaox Co 

Dent. W., Pittsburgh 38. Pa. Check the re 
oly card for information on choice of cross be 
snd bearing ber designe and spacings 


Reinforced Concrete Pipe 
For Culverts and Sewers 
I tical Lo-Hed and Hi-Hed pipes 
ca flat base pipe are described fully 
re from American-Marietta Co., ( 
ts D East Ontario St., Ch 
Headwall details, discharge curves 
apacity tables and hydraulic proo 
neloded Check the reply card 


Diese! Electric Plants 
Engineered for Your Needs 


75 kw Diese! 


age 


Full Line of 
Sewer Cleaning Equipment 
68! 


WEED CONTROL 


How to Cut 
Weed Control Costs 


308. Information on a weed killer that 
an save bundreds of man-hours of clearing and 
utting is available from Diamond Alkali Co 
300 Union Commerce Bidg., Cleveland 14, Ohio 
Whether you want to control weeds or brash or 
both, without damage to crops or ornamentals 
get this literature today by checking the reoly 
car 


Don’t Fool Around with Weeds 
—Eliminate Them 
599. With Amizol and Amizol 


nations, advantages are better kills, | 
longer spraying seasons. For full< 

that tells the whole story of better 
vegetation killing, address AMCHEM Pr 
Inc., Ambler, Pa., or circle card-number 


STREETS AND HIGHWAYS 


Bitumuls Paving Handbook 
Full of Usetul Dota 


73 The latest edition of the Bitumuls 
aving llandheok covers a wealth of practical 
ata on peving methods and materials, road and 

airport peving sprecifeations and construction 
letails, complete tabular data on asphaltic binder 
applications and aggregate requirements, con 
jensed Asphalt Institute specifications plus data 
m tavkeld compounded asphah« for flooring 
tennis courts, protective coatings and water 
roofing You can bave s copy by checking the 
remly card. American Bitumuls & Asphalh Co 
320 Market St.. San Francisco 20, Cali 


How to Prepere ond Maintein 
Roadways With Calcium Chloride 


65. “The (alcseum Chloride Road.” w the 
ame of a new 24-page two-color cataiog tesuer 
» the Columbia-Southern Chemical Corp... 63. 

' , > Pp 
ort Deavesne Biva., Pittsburgh 22 Pa le 
sled are sections on dust control, gradation 
lacing and mixing materials and shaping. Gen 
ra nformatior mm sorting summer and fall 


Useful Attachments 

for “Payloader™ Tractor Shovels 
os Increased ¢ satility f H 

vious Gitacunente 4 : 


400 Tons an Hour With 
Only 64 Hp... 
100. That's 


Backfill Rammer 
Packs a Heavy Punch 
120 


Compect Wheel Tractor 
Makes Maintenance Jobs Easy 


172 Rugged and powerfal yet exceedingly 
n cost, the Speedex Model 523 tractor with 
engine will work for you all year around 
ork and yard maintenance chores. Attach 
lude gang and rotary mowers, cutter 

nt and rear blades (heck edvantages 
ereatile machine by writing Speedex 

67 N reedom St.. Rawena, Obk& 


Catalog on Tractor-Driven 
Tailgate Spreader 
182 Highway Eaquinment cader epreate 
the echelon pattern for e mtr and the 
blanket pattern for seal costing F terature 
write Highway Fowinpment ( Dent. If4) 6146D 
Ave. N. W Cedar Rapids, lows 


Epoxy Resin Adhesives 
for Concrete 
BO 


International Wagner Heavy-Duty 
Loaders and Backhoes 
195 ternationa Wa 
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CLAMPING AHEAD OF PAVING 





—- 


More and more, clamping bell and spigot joints 
ahead of paving is becoming standard practice 
around the country. 

When you clamp with the Skinner-Seal Bell 
Joint Clamp, you get massive malleable iron 
construction, gaskets sealed by mone! band, 
oversize corrosion resistant bolts. 

For over 50 years, our clamps have been 
built for permanence. Every detail of design and 
construction is worked out with that in mind. 






M. B. SKINNER CO., SOUTH BEND 21, IND. 


SKINNER-SFAL BELL JOINT CLAMP 








To order these helpful booklets check the reply card opposite page 34. 


Trenching Equipment Dete How to Solve the 
Conveniently Assembled Brush Dispose! Problem 


212. The entire line of Cleveland trench 277. Fitchburg Chippers, engineered «& 
ing and backfilling equipment is now covered solve the brush disposal problem reduce 
in a single bulletia, with material arranged for troublesome brush and trimmings to tiny, easy 
quick comparison of capacities, specifications to-dispose-of chips. Several models are avail 
and dimensions of all models. Twenty-four ac able to mect your needs. May be mounted on 
won photos graphically illustrate various jo! truck bedy or on trailer, tractor or jeep. Fall 
applications. Get Bulletin S-! now for easy details in interesting, profusely illustrated 16 
review of your trenching equipment needs. Just page bulletin. Write Fitchburg Engineerioe 
check the reply card or write to the Cleveland Corp., Fitchburg, Mass 
Trencher Co., 20100 St. Clair Ave., Cleveland 
17, Ohio. 
iNMustrated Specifications on Why and How To Use 

Pneumatic Tired Rollers 


Brush and Limb Disposal 
nee 290. The why and how of pneumatic tired 


222. A new booklet on the modern ap rollers on base and surface courses, sealing 
proach to the brush preblem shows how an moleted fills. surface treatments, floated sur 
Asplundh chipper reduces bulky branches and taces, hot and cold asphalts and stabilized soils 
brush trimmings to chip size for mulch or easy are covered in Bulletin 10 from Tamvo Mfg 
removal. Write Asplundh Chipper Company Co., San Antonio, Tex. For information on 
501 York Road, Jenkintown, Pa wv use the operating conditions and compaction charts 
andy reply card. check the reply card 


For your fown... 


A MODERN 


FLOATING BOAT MARINA 


alee, 

ae 
At Honnibol, Mo. — 800-foot 
Floating Marina hondies 112 boots, 


serves gos, oil, refreshments. y 4 ¢ 


A > PP 
VETS FE 


THESE TYPICAL 
INSTALLATIONS 


Check STANDARD STEEL 

Vow for the finest, safest, strong- 

est, most modern boat marinas 
-at lowest cost! Pre-planned, 

pre-fabricated for quick installation 

and years of rugged service, 

they pay for themselves quickly 

eut of revenue 

No obligation Write or phone for 


consultation with our qualified marina 
engineer on marina planning 


LEADERS IN MODERN ALL-STEEL WATERFRONT EQUIPMENT 


“Work Horse” Power 


via Wisconsin Engines 
233. 3 to 56 bp. heavy duty air cooled 
engines, ready to go to work when you get them, 
Bulletin S-249. This bulletia 
weight specifications, dimen- 
data for the entire line. 
Motor Corp., Milwaukee 46, 

check our card 


Eaton 2-Speed Axles 
For Your Trucks 


264. Truck axles that prowide easy shift, 
supply positive lubrication and bave « self 
contained air brake are available from Eaton 
Mfg. Co. For complete information on these 
rugged axles check the reply card of write 

Mig. Co. Cleveland, Obio 


More Attractive than Crab Grass 
278 s thie new @ nds maintenance 
I Tractors just issued. 18 action 
lor phamre the wersatility of these 
~owerlng mowers, snow removal and 
ywerations by all Public Works 
rite | wtrial Sales Div., Ford 
E. Maple, Birmingham, Mich., 
ca number 


Pavement Sealer Protects 


and Preserves Asphalt Pavement 
450 Parking lots, airfield runways, drive 
ways and playground areas are places where 
pers pavement sealer can be used Cheek 
the rewly card of write Keoppers Co, Inc. Tar 
Products Div... Pitteburgh 19. Pa.. for data on 
this casey to aooly sealer 


Easier Road Widening 
ond Trench Filling 
451. Efficient Powe 
ment and meth s tor ft 
smh, shoulder and 
ecribed nm a hancdeome 
these machines car he 
lower your <« s Write 


( 836 E. 140th St.. Clewela 


The Trucks You Need for 
Every Public Works Job 


461. Extra life and operating cconcmirce 
are bailt-in features of ewery Ford truck model 
There's a chassis size and engine for cack of 
your needs, from light utility work to beavy 
duty construction jobs. Get latest literatere from 
Ford Motor Co, Treck Div. Dearborn, Mich. 
by checking the reply card 


Design Manval on Sectional Plate 
Pipes, Arches and Pipe-Arches 


550. Size and weight tables, minimum 
gages for live load strutted and unstrutted, lay 
vat detaile and plan developments are some of 
the material covered in thie manual Write 
American Bridge Div United States Steel 
Corp., $25 William Penn Piace, Pittsburgh, Pa.. 
uw check the reply card today 


For Soil Sampling 
and Pavement Coring 


B 


n 


New Powerful Rotary Cutter 
for Heavy Duty 


_ HT 
ecially 


Design of Concrete 
Pavements For City Streets 

657. Sections covered in this manual are 
classes of streets as to trafic, quality of con 
crete, working stress and safety factor, types of 
pavement design, design procedure, jointing of 
municipal pavements and ase of distributed 
steel Check the reply card or write Portland 
Cement Association, 33 West Grand Ave., Chi 
eago 10, Ill 
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DISTRIBUTORS 


ARIZONA 

HARRIS BEARING & SUPPLY CO., Phoenix 
ARKANSAS 

BERRY EQUIPMENT CO. Memphis 3 


CALIFORNIA 
BEARING & EQUIPMENT CO. Sen Jose 
BOLSTAD SALES & SERVICE, Son Pedro 
GENERAL BEARING CO. Fresmo 6 
GAMORE SUPPLY CO. Sen Francisco 3 
HOFPFMEYER BELTING & SUPPLY, Ocklond 
NELSON.-DUNN, INC. Los Angeles 23 
WARREN AND BAILEY, Los Angeles 
WARREN AND BAILEY, Son Diego 
WINN SUPPY CO. Son Diego 

CANADA 
AEROQUP (Coneda) LTD., Toronto 19, Ontario 


COLORADO 
MINE AND Off SUPPLY CO. Grond Junction 
PLANT EQUIPMENT CO. Denver 2 
CONNECTICUT 
NIELSEN HYDRAULIC EQUIP. CO. W. Hoertlord 


RUNOTS 
APEX POWER EQUIPMENT CO., Chicago 23 
RUNOIS AUTO ELECTRIC CO. Chicago 16 
TRANSMISSION SUPPLY CO. Peoric 
TRANSMISSION SUPPLY CO. Rock islond 


INDIANA 
BRIGGS DISTRIBUTING CO. INC., indionopolis 2 
TRANSMISSION SUPPLY CO. indicnapolis 


tOWA 
COHN 8805. INC. Woterico 


KENTUCKY 
BERRY EQUIPMENT CO. Memphis 3 


MASSACHUSETTS 
GENALCO, INC... Needhom Hi 94 


MICHIGAN 
UTRITY & INDL. SUPPLY CO. Jocvason 
UTHITY & INDL. SUPPLY CO. Mt. Pleasant 
F. 6. WRIGHT CO., Deorbom 


MINNESOTA 
CARDON DISTRIBUTORS, Minneapolis 6 


PAISSISSIPRPY 
BERRY EQUIPMENT CO. Memphis 3 


NEBRASKA 
ENGINEERED SALES CO. Omoheo 


NEVADA 
STANDARD WHOLESALE SUPPLY CO. Los Vegos 


NEW #RSTY 
GOODYEAR RUBBER PRODUCTS CORP. 
Nework 2 


NEW MEXICO 
EQUIPMENT SALES & MPG. CO. Albuquerque 


NEW YORK 
NIELSEN HYDRAULIC EQUIP. Pelhom Manor 
CLARK WITBECK, Schenectody |! 
ENGINE EQUIP. SERVICE, New York 6! 
POWER DRIVES, INC.. Buffalo 20 


NORTH CAROLINA 
CROSS SALES & ENGR. CO., Greensboro 


ono 
BURR OAK BELTING 4 RUBBER CO., Cincinnoli 14 
MF. MURDOCK CO., Akron 
THE PAQUIN CO. Clewelond 10 
THE PAQUIN CO., Cincinnoti 20 
THE PAQUIN CO. Deyton 4 
UTAITY & INDL. SUPPLY CO. Lime 


OREGON 
GOODYEAR RUBBER & SUPPLY, Portland 9 


PENNSYLVANIA 

CYPHER COMPANY, Pittsburgh 6 

RONCO CORPORATION, Bive Bell (sub. of Phil.) 
TENNESSEE 

BERRY EQUIPMENT CO., Memphis 3 
TEXAS 

W. H. STEIGERWALD CO., INC. Houston 3 
WASHINGTON 

SPENCER AIRCRAFT INDUSTRIES, INC. Seattle 6 

TOWNE EQUIPMENT CO., Spokane | 
WISCONSIN 

A-C SUPPLY CO., INC., Green Boy 

A-C SUPPLY CO., INC, Milwaukee 
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Russ Coleman, foreman, says ease and speed of assembly of FLAG- 
MASTER is very important to his maintenance crew. 


ATETINT FLAGMASTER Identifies 
Lines For Quick, Sure Maintenance 


The Union Oil Company's Refinery at Wilming- 
ton, California uses Mormon FLAGMASTER 
clamps to indicate pipe lines which are to be 
isolated for repairs. Code numbers stencilled 
on the clomps guide the maintenance crew, 
eliminate costly mistakes and delays. 

FLAGMASTERS cre easily installed on all 
size pipes by tightening o simple thumb screw. 
Strength and durability of band permits con- 
stant reuse. For complete information see your 
Authorized Aeroquip Distributor listed on this 
page. 


FLAGMASTER is on Aeroquip Trodemork 


FLAGMASTER Clamps identify pipe lines for maintenance. Corrosion 
resistont stainless steel flag attached to corrosion-resistant band clamp 
adjusts quickly to any diameter. 


eroquip 
MARMAN DIVISION 


INDUSTRIAL SALES DEPARTMENT 
1214 EXPOSITION BLVO.. LOS ANGELES. CALIFORNIA 
IN CANADA AEROQUIP(CANADA)LTO.. TORONTO 18. ONTARIO 
Merman Products are Covered by U.S. and Foreign Patents and other Patents Pending 





To order these helpful booklets check the reply card opposite page 34. 


Finest Line of Markers 

tor Fine Line Marking — 
. . ’ , , tr 

i ; 506. Mixers capable of mixing 3 to 20 165. Complete information on 

chemical pronertics ef the mew nellettves sal tons of bot mix per hour are described in mounted highway markers, self-propelled line 

cium chlovide and its water solutions. pose ives literature available from McConnaughay Mix markers, all purpose line markers, anc the 

complete data on shipment handli and -i ers, Inc., Lafayette, Ind. Check the reply propelled line markers is available from ¢ 

Check the reply oned or write The Chemieai card for full information on patching, repair M-B Corporation, New Holstein, Wis. Photo 

Co., Midland, Mich., for your co ing, resurfacing and sealing graphs and specifications of each type of line 

: , F . - marker are included. For more, cheek the handy 


This Mower Hurries to Work 1 


reply card 
-Sea prea 693. Travels 40 mph in its cagerness t Ligh for Eve 
taney is ate get on the job. Mows at up to 10 mph wher ting Standards "v 
For Surface Sealing there. Has too many desirable Cenguees to list Outdoor Lighting Requirement 
370. The new slurry-seal method with the here, so learn them all by writing for data and i. = details, typical te 
Tarco spreader gives a thin ‘orem application of specifications to Topeka Hiway Mower In stal - b ——7— i 3 Spun standards 
asphalt-sand-water slurry and fills and seals P. O. Box ro. Topeka, Kens., or check above agen fe wered in this valuable guide 
cracks and makes skid-proof surfaces. Check number on car heck the reply card or write to the American 
card or write Tarrant Mfg. Co., 28 Nort Kimberly Ave., 
"lace, Saratoga Springs, N. Y., for com Information Chicag _ I, for Catalog 4 


we on Trucks for Every Job 
nomical 

632. Literature on the complete LHC truck For Fast, Accurate, Eco 

Vacuum Cleaner and Leaf line is available from Interntional Harveste Traffic Line Painting 
Co., 180 North Michigan Ave., Chicago |, I , ° 

j “al . he Mark-Rite Line Marker can 

Collector For Cleaner Streets Included is information on basic models, cor - gl ee gy ha lines. in one or two 
595. A unit is now available that can be ventional and COE, ¢-wheel, 6-wheel and four lors, with skip lines or solid. Check all 

mounted on a right-hand drive jeep or a pick-up wheel-drive. Check the reply car features by getting new 12-page brochure from 
truck f r picking up gutter trash and leaves versal Manufacturing and Sales Co, 424 
( omplete specifications, capacity, peration and a Vest Redondo Beach Bivd., Gardena Calif.. or 
nstallation procedures are covered in a bulle eck the card-number 


t n — . m Tarrant Mfg. ( Saratoga 
' = STREET LIGHTING AND Be Modern in Your 


Construction Methods for TRAFFIC CONTROL Lighting Standards 
423 In this field new cigee, few ma 


Salt Stabilized Roads ; 

cw “as are ef gma ftast To keep 

msiv klet showing Traffic Control Goes Faster ast you will want these latest folders LS-29 

when you use “Safe-T+4 ome and ~ nm st minut le standards, 

traffic guides, Flexibility of traffic contr speeds tiv ! ades : brackets, 

avement striping, cases trafic diversion. New roper heights, r ther pert ot matters 

features, new models, new uses are all described m Mictal Mts 1432 Maple 
n literature of Radiator Specialty Co., Charlotte, he 
N. C, Write direct or circle the reply ca 


Manual on the Complete Line of 
Use of Calcium Chloride Asphalt Patching Mixers 


Conerete ¢ 


c x ur 


Cushman Truckster Delivers Keep Communication Put Traffic Signals Out 
Greatest Light Hauling Economy Right Under Your Hat... Where They Can be Seen 


636. Complete information on the Cush 567. with this new-type mini Oe A 20-page booklet ts out how te 
st is available from Cushman Mo- transistorized radio system. With 1 ¥ this moet efectivels gives ftullest detail 
N 2ist, Lincoln, Nebr Features sever out of touch with jobs or personnel. TI I t ; ' ‘ ts will lowe you. 
f : 1 bot t r Catalog TE-1 of Pfaff & 
. k S, N 


ck 


Dt 
rmed channel chasis, PATH Systems can be worn like clothing. N : a 
. nol ~~ 


ar 
i hydraulic brakes, license required for ™ tyt V rit 
1). Tales, Okla 


ce 
1. of 


oe € ndry Newa 


ghting system, etc. literature to SEISCOR, Box 


HEAVY DUTY No other filtering medium 
.C. SOLENOIDS compares 


Voltages (D.C. only) 6V. NT RAFI [T 
12V. 24V. 32V. Current 


Draw (pulling) 50A. 


30A. 17A. 7.5A. Cur- Anthrafilt stands alone 
rent Draw (holding) 


7A. .95A. .28A. .25A. as the one Filtering Medium 
Siete: tk agniaanees. that is best for all types of filters 


Cycles are not to ex- 





dé inute. Pull Yeors of efficient and economical use in every type of filter plant 
cee per minute. ru hos mode ANTHRAFILT the standord of excellence in the filtering 
is approximately 10 Ibs. medium field. 


over th in. stroke. ANTHRAFILT 


Weight is 2%, Ibs. Units ; 
th 1 end 1% strobe offers important advantages over sand and quartz 
wit an 2 strokes DOUBLES length of Filter runs * REQUIRES only half os much 
ore available. woth water * KEEPS Filters in service over longer periods * IN- 
a i CREASES Filter ovtput with better quality effluent « GIVES 
c better support to synthetic resins * PROVIDES better removal of 


The model SL Solenoids are ruggedly constructed and fibrous materials, bacteria, micro-organic matter, taste, odor, 
th etc. * IDEAL for industrial acid and alkaline solutions ¢ EFFEC. 
completely enclosed. They have been proven over the TIVE filtration from entire bed * LESS coating, coking or balling 


years, to be dependable for the operation of engine with mud, lime, iron, or manganese. 
throttles, fuel pump racks, chokes, etc. Model SL Sole- IDEAL FOR USE IN EVERY TYPE OF FILTER 


Write for further information, test 


noids are dust and splash proof. For further information samples and quotations to: 


write for Bulletin 505. PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Pa. 
SYNCHRO-START PRODUCTS, INC. Ragrecendings 


8151 N. RIDGEWAY AVENUE, SKOKIE, ILLINOIS ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Berre, Po 
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More ond more municipolities 
with widespreed tystems ore 
capitalizing on the money sov- 
ing edventeges of one-men 
supervisory control 


(fa) 
D 


POSITIVE CONTROL OF MATERIALS IN MOTION \o 


PROVEN RELIABILITY IN 
COST-CUTTING 
TRANSISTORIZED 
SUPERVISORY CONTROL! 


el 


92 thrs-F7 Tovidlence Supervisory Control 


System Provides Performance-Proved Transistorized Audio- 
Tone Transmission For Cost-Conscious Municipalities! 


Three years of actual field experience prove Builders’ ¢ ransistor- 
tone to be most advanced, benefit-packed system for centralizing 
operations of widespread treatment plants: 

power savings up to 95% 

spoce savings up to 50% 

mointenance savings no tubes to heat up or reploce 

increased reliability new circuit design 

longer life transistor life up to 10 times that of tubes 

ease of assembly, interchangeability, installation, and 

system exponsion plug-in components 

© intertference-free control over a single circuit 

B-I-F offers complete system responsibility. For the added 
economies and reliability only fully integrated systems can 
provide, investigate B-I-F's extensive line of water and sewage 


works equipment. 


industries 





BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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f 
Request Bulletin 240-P2A for complete Synchro-Scan data. 
Write B-1-F industries, Inc., 356 Harris Ave., Providence 1, R. |. 





To order these helpful booklets check the reply card opposite page 34. 


RECREATION 


Put the Kids on Rubber 


and save bruises and bumps 


ma . 

“SAF-PLA” rubberized playgrounds make 
friends of parents and patrons, Can be applied 
to blacktop, concrete, etc. ou owe it to the 
| a to learn about “SAF-PLA.” Write 

U. S. Rubber Reclaiming Co., Inc., Box 365, 
Buffalo 5, N. \., or check the card 


How to Equip Your 
Parks and Playgrounds 

414. A bandsome 60-page illustrated cat 
alog showing a full lime of extra vy duty 
playground, tk picnic and dressing room 
equipment, plus many related items, is now 
available from American Playground Device 
Co., Anderson, Ind. Complete specifications, 
construction features, prices and details of 
labor and materials neeicd tor metaliation are 
included. Check the reply card 


Boost Your Community's 
Leadership in horny: Boating Soom 
686. How + s the busines 


Standard Steel They invite ft ligation con 


Ma 


Mix. 


REFUSE COLLECTION & DISPOSAL 


Where — it Ge apr soared 
63 That is ¢ 
ket, D9 with th 


aoe € j 





es RIDING 
WER — the 1250 
a Dy Kut-Kwick 
Corp.. Brunswick, Ga 
— mows 60 inches of 
lawn im one pass 
Powered by a 12. 5-hp a 
single-cylinder 
Wisconsin Engine, 
the unt has five 
forward speeds, 
neutral, and reverse 
A typical example 
of teme- and labor 
saving Wisconsin 
powered equipment 


get your WISCONSIN-POWERED 


Don’t be an “I wish | had” 


this summer. .. 


turf equipment NOW! 


Now is your best time to shop for 
power equipment. Ask your turf- 
keeper friends to help you select 
the best combination of equipment 
and power to meet your needs 
Check with your suppliers. 


You will find that equipment dis- 
tributors and users are sold on 
Wisconsin Engines. They know 
from experience that Wisconsin 
Engines keep men and machines 
busy around the clock. The fact 
that both stake their livelihoods 
on the day-in, day-out dependa- 
bility of Wisconsin-powered 
equipment proves it. 


Every Wisconsin is precision-built 
for heavy-duty service and lowest 
maintenance cost. You can depend 
on the engine to start fast and to 
operate at extreme temperatures 
And you can count on rugged 
load-lugging power to prevent the 
engine from stalling when the 
going gets rough. 


Protect yourself against shut- 
downs. Specify Wisconsin En- 
gines on your turf equipment. 
Sizes from 3 to 56 hp. All models 
available with electric starting. 
Send for Engine Bulletin S-249. 
Write to Dept. U-20. 


WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


Increase Your Refuse Collection 


Efficiency by 20 Percent 
123. New orinciples and 
us loading, precrushing of refuse, bigger 

ections per ad sater peratior lower 
tenance, faster collections are a lesc ribed 
new Catalog Section Sa Write for @ to 
k Hydraulic Div., Bowling Green, Ohio, 
aster ist circle ur card-number 


features like con 


Reduce Your Refuse 


Dispose! Costs 

180. A complete line of refuse disposal 
systems that include containers, giant contain 
@s, compaction bodies and compaction trailers 
are described im literature from Dem 
Rrothers, Dept. PW, Kaoxville 17, Tenn. C 
the reply card for data on these efficient systems 


Load-Packer 600 Points the Way 
to the Best in Refuse Collection 
168 Bulletins W-200, W-22 and W-221 
explain how the Gar Wood Load-Packer gives 
faster operation, bigger payloa re com 
larger bopper and more 
: Write Gar Wood |! 
Mich., heck the 


etails 


Literature Describes M-B 


Contain-O-Pack System 

190. A 6pege catalog describing the Mb 
Contain-O-Pack, @ complete low cost container 
ized refuse system for private beulers ano 
municipalities is available from M-B Core 
New Holstein, Wise. Check the reply card 


Bulk Refuse Collection 


with Super Roto-Can 

192. A bulletin describing the bulk refuse 
evetem called the City Tank Roto-(an, which 
r les an unusual Gexibility of service and the 
banding of all types of trash, ic available 
from City Tank Corp. Corona, N. Y Cheech 
the renly card 


Incinerators for the 


Disposal of Combustible Wastes 

217. Bulletin 179 from the Morse Boulger 
Ine New York 17, N. ¥ jescribes fully the 
basic principles of incineration as to combustion, 
auxihary burners, draft and contro! and elimina 
tion of fy ash Specifications and design of 
incinerators and bopper doors are included 


General Specifications 
for Refuse and Garbage Trailers 


251. Two bulletins, one on the Pak.Mor 3° 
cu. yd. tandem atle trailer anit and the other 
on the Pak-Mor 32 cu. yd. trailer for ase with 
Model GRD Dempster are available trom Pet 
M Manufacturing ( Box 4147. Sen An 
tonio, Texas. General specifications, power train, 
»perating procedures, maintenance and lebrice 
tion and other beloful information are included 


How to Construct 


A Senitory Fill 

33). A oew id-page booklet which tells 
the most efficient method of sanitary 60 coe 
struction and fernishes complete informatics 
mn planning and operation is now available from 
Drotr Mig. Corn, Milwaukee 15, Wie. Get 

st copy by checking the reply card: you'll fed 
bis booklet both imteresting and valuable 


Methods and Benefits 
of Senitery Lendfill 


409. Information on San:tary landfill 
methods, organization and necessary couipment 
with which to carry out the job is available 
from the Constrection Machinery Div. Allie 
Chalmers Mfg. Co., Milwaukee, Wis 


Quit Spending 
So Much Money 


411 s the genera 
‘ tile Internati 
ed retase disposal 

ties saved ne 

lt moght hel y 
Relations Dept.. Internat 
180 N. Michigar 

ay 6card 


Progress in Refuse Removal 
495 re@ eters & new 
Hobbs Hyd-Pak 60 model. Gives 
watertight b 
tra-moderr ‘ ven pte { eau 
jetails on this unit and pick-up 
system nddre«e H *» 
> N. Mair rt Worth, Texas 
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Crispin Midget 
Valves 


Crispin Air & 
Vacuum Valves 


Crispin Universal 
a Valves 
Crispin Pressure 
Valves 


For positive air control... 


rispl 


AUTOMATIC AIR VALVES 


... preferred by works engineers for over 45 years | 


Crispin Air Valves safely control air in lines 
handling liquids to maintain efficient opera- 
tions—prevent expensive failures. Simplified 
construction, easy accessibility, maximum 

Crispin Negative durability, minimum maintenance and efficient 

Pressure Valves 3 4 SS 
operation are five solid reasons why Crispin 
Air Valves are completely dependable. 


> Crispin Sewer 
Crispin Deep 
Well Valves Valves 


Crispin 
Slip Joint 


Write today for this 
new Crispin Air Valve Catalog . . 


multiplex-------------------- 


$ 
MANUFACTURING COMPANY = UiTiPrLex manurAcruRING COMPANY 
° BERWICK, PENNSYLVANIA DEPT. C BERWICK, PENNSYLVANIA 


? * 
* ase" 


ty 
“ty, 
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In the course of nearly 100 years of successful production, Ludlow and Rens- 
selaer valves and fire hydrants have earned a reputation for excellence 
throughout the waterworks industry. 


* 
Not only do they exceed A.W.W.A. requirements for materials and work- 
manship, but they offer recognized advantages to the exacting engineer and 
waterworks superintendent . . . 
GATE VALVES 
.. + time-tested, trouble-free LUDLOW & RENSSELAER 
gate and wedge mechanism. WATERWORKS PRODUCTS 


Complete shut-off. Quality 


and ruggedness. for MUNICIPAL SERVICES 


Fire Hydrants for 150-lb. water 
working pressure 

Fire Hydrants for 250-lb. water 
working pressure 

Hose Valves 

Air Valves 

Factory Mutual Approved indicator 
Posts 

Factory Mutual Approved Gate 
Valves 

Factory Mutual Approved Check 
Valves 

Double Disc Parallel Seat A.W.W.A. 
Gate Valves 

CHECK VALVES Double Disc Parallel Seat Single and 

Double Square Bottom Gate 

. «. non-slamming under most Valves 

Horizontal Check Valves 

Multi-Port Check Volves 

Vertical Check Valves 

Foot Valves 

Tapping Sleeves & Valves 

Floor Stands 

Sluice Gates 

Mud Valves 

Shear Gates 

Flap Valves 

Valve Boxes 


HYDRANTS 


. . non-freezing; non-flood- 
= ing. Breakable ground line 
zs flange. Fatigue-resistant 
; bronze stem. Quick water. 
Easy inspection and repair. 


severe conditions by virtue 
of adjustable spring tension. 
Full clearway. Single disc. 
Sizes to 30". 


TAPPING SLEEVES 
and VALVES 


. safe, quick installation; Other waterworks Gote Valves for 
trouble-free service. Range working pressures to 500 Ibs. and over. 


of sizes to 48". 


4 
4 > 
Z 


Visit us at Booths 84-85, National AWWA Show, 
Bal Harbour, Florida, May 15-20 


Buvtow & FRENSSELAER 


VALVES AND HYDRANTS. 
THE LUDLOW VALVE MANUFACTURING CO., INC., TROY, N. Y. — SINCE 1861 
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Lock Joint Concrete Pipe’s unexcelled record for durability, 
efficiency and maintenance-free service is no accident. It is the 
product of skilled design, meticulous choice of materials and 
painstaking workmanship. 


Lock Joint’s well-tested, conservative steel reinforcing design 
produces pipe of unusual strength and safety. Carefully analyzed 
select materials, expertly combined by experienced craftsmen, 
assure unusual durability and permanent high flow characteris- 
tics. The watertight, flexible Rubber & Steel Joint permits rapid, 
economical installation and immediate backfill. 


So, when considering materials for water transmission and dis- 
tribution mains or sewer or culvert lines, make certain to weigh 
the merits of the pipe that made its way by the way it’s made — 
LOCK JOINT CONCRETE PIPE. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. - Columbia, S.C. - Denver, Col. - Detroit, Mich. « Hartford, Conn. + KansasCity, Kan. - Perryman, Md. - St. Paul, Minn. + Winter Park, Fla. 
Pressure - Water - Sewer - REINFORCED CONCRETE PIPE - Culvert - Subaqueous 
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Completely new—Ford's Falcon pickup costs you 
less the day you buy and every day thereafter! 
Up to 3O miles on a gallon! Single-unit construction. 
Bolted-on front fenders for easy replacement! Lower 
oil costs, tire costs, all-around maintenance costs! 


All-new Six. Modern Short R A N C b aa b! O Big 6-foot box ... nearly 8 
feet of load length with tailgate 


Stroke engine with plenty 
of turnpike power! There's 
4,000 miles of driving 
between oil changes! 


flat! Load capacity is ample for 
most jobs. Loading height is a 
low 27 inches’ 
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It looks like pure pleasure—and it is. But when 
it comes to saving money, Ford’s new Falcon 
Ranchero is all business! 

As a start, it’s priced lower* than any other 
pickup in America. It gives you spectacular gas 
mileage—up to 30 miles on a single gallon, yet 
its new 90-horsepower Six is geared to handle 
a full-sized load. 

The Ranchero’s solid single-unit construction, 


replacement parts .. . all mean you'll save on 
maintenance costs! In its big 6-foot box there 
is room a-plenty for nearly any pickup job.. . 
and in its beautifully styled cab there is room 
for three in stretch-out comfort! 

See your Ford Dealer and action-test the 
Falcon Ranchero—the new kind of pickup 
that’s full-sized for work, over-size in comfort, 
but only half-size in costs! 


Based on istest availabic manufacturers’ suggested retail 
Gelivered prices with comparable standard equipment 


Lowest 
Priced 


PICKUP TRUCK 


its bolted-on front fenders, and other low-cost 


30 


miles per 
gallon! 


FORO TRUCKS COST LESS 


Single-unit construction .. . It's tighter, quieter, 
longer lasting. All main underbody structural 
members are heavily zinc-coated for greater dura- 
bility . . . protects against rust and corrosion. Front 
fenders bolt on to cut maintenance costs! 
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AS 

ADVANCED 
AS 
TOMORROW... 


SMITH 
MODEL H100 
HYDRANT  provdty joins the time-proven Smith 


product line. No other hydrant has ALL these features: 


1. 
2. 


OPERATING NUT: weatherproof and tamperproof. 
OPERATING MECHANISM: sealed with “O” Rings, op- 
erating threads and bearing surfaces permanently 
lubricated. 


. TRAVEL STOP NUT: prevents bending rod if operating 


torque is excessive 


. MAXIMUM DELIVERY: streamlined openings and large 


standpipe crea reduce friction to minimum 


. SAFETY CONSTRUCTION: if struck forceably, rod coup 


ling and the frangible bolts break cleanly preventing 
standpipe damage. Groundline flanges permit rotat- 
ing nozzles to desired position. 


. POSITIVE DRAINAGE: corrosion-proof multiport drain 


mechanism operates automatically. Drain ports mo 
mentarily flushed each time hydrant is operated 


. VALVE ASSEMBLY: bronze-to-bronze thread engage- 


ment and self-sealing “O” Ring Valve construction 
permits easy removal of internal parts through stand- 
pipe using compact lightweight wrench. 
COMPRESSION VALVE: cioses with the pressure 
flooding cannot occur under impact. 


These and many other important operating and mainten- 
ance features are detailed in Bulletin H100 — available 
on request 


JERSEY 
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C) TRACTORS 


ALLIS-CHALMERS © 


[) MOTOR CONTROL 


(1 COMPACTOR MILL 


[) ROTARY DRYERS 


C) DEAERATORS 


Test your public service product “I.Q.” 
What’s our line? 


In addition to all the products shown above, 
there’s another dozen* supplied by Allis-Chalmers. 
Whether you need equipment for sewage plants, 
water works, municipal power plants, or street 
and highway maintenance . . . Allis-Chalmers is 
your most convenient single source. 


Municipalities all over the world have modern- 


ized, expanded and prospered with expert engi- 
neering and application help from Allis-Chalmers. 
For complete details, call your nearby A-C office, 
or write Allis-Chalmers, Milwaukee 1, Wis. 

*Additional Public Service Products — Transformers, conden 
sers, circuit breakers, voltage regulators, substations, genera 


tors, vacuum pumps, sifters, engines, lift trucks, graders, and 
other earth moving equipment A-1311 





}) BLOWERS 








For on-the-job savings. Seven models of service-utility bodies 
provide lengths from 79 to 100 inches — available with open 
or closed cargo areas. Gives you a time-saving workshop on 
wheels. Six-man Travelette® cab also available. 


y as sh < 
cade a 3 — > Sram 


When dependability is a must. Put your trust in famous 


Emergency Repairs? The Travelette® takes a six-man crew 


and their tools to any location in any weather. Plenty of room 
inside, extra curbside door. Six-foot all-steel pickup box. 


FOR EVERY CIVIC NEED, 


low-cost in operation and maintenance. That’s 
because they’re available in a wide choice of job- 
specialized bodies, chassis, transmissions, true- 
truck engines and components— more than offered 
by any other truck maker. 


R-Line conventional models. Four six-cylinder engines to 
501 cu. in. Gasoline or LPG models up to 65,000 Ibs. GCW 


INTERNATIONAL Trucks are designed to handle any 
and all community jobs. And they’re built to con- 
serve public funds! 

More than 500 different INTERNATIONAL models 
by wheelbases assure a truck matched to the job, 
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For the “Do-Everything” Dept. Pickup models have sand-tight boxes 
up to 84-ft. long. Extra strength in frames and springs for extra usefulness 
and longer life Four-wheel-drive models also available. 


For sand, for salt, for dependability. Proved in all kinds of weather, 
compact-design dump models have V-8 power as standard 
All-wheel-drive available. Highly maneuverable in traffic. Ratings up to 35,000 Ibs. GVW. 


ECONOMY INCLUDED! 


Years of experience building these specialized To get exceptionally rugged trucks, every kind you 
trucks enables INTERNATIONAL to offer youcustom _ need, go to this one dependable source . . . your 
quality . . . and mass-production prices. nearby INTERNATIONAL Dealer or Branch. 


INTERNATIONAL TRUCKS (23°: Fa. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO + Motor Trucks + Crawler Tractors « Construction Equipment + McCormick® Farm Equipment and Farmal!® Tractors 
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Reado Mate 


. self-powered meter-register 
you can read outdoors 
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From Badger’s “meter-ology” specialists... 


a complete line of disc, turbine, compound 
and propeller meters for any high-accuracy job 


For over 55 years, Badger has concentrated its re- 
search, design, development and production on meters 
This “meter-ology” specialization has brought about 
many of the most important advances in the field 
Badger disc meters, for example, feature the ex- 
clusive dovetail thrust roller insert as standard equip- 
ment. This insert cuts wear and noise at the water 
level, and guarantees more accurate registration 
Our propeller meters, too, offer a major design ad- 


vantage: they can be mounted even in an inclined 
position without affecting meter accuracy 

Still big news is the revolutionary Read-o-Matic out- 
door meter-register —a completely new product that 
further proves Badger’s “meter-ology” leadership. 

Your Badger representative a “meter-ology” spe- 
cialist himself — will give you complete details on our 
whole line of meters, including the popular models 
shown here. Ask him to call on you soon. 


a” . 4 4 - { P - 
Badge! Meter Mig VULIVG 

MEASURE-RITE, INCORPORATED, SUBSIDIARY 
4545 West Brown Deer Road, Milwaukee 23, Wisconsin 
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City-County Building 
communications 
protected by 


KOHLER 
ELECTRIC 
PLANT 


The modern building combining Mad- 
ison, Wisconsin’s City Hall and Dane 
County Courthouse uses a 35 KW 
Kohler electric plant for emergency 
electricity when normal power fails. 
The Kohler plant insures uninter- 
rupted use of radio systems by city 
police and county sheriff's office, 
maintains essential lighting in dis- 
patcher’s room, and electric lock and 
signal system, as well as lighting, for 
city and county jails. 

You can rely on Kohler stand-by 
plants to take over emergency loads 
immediately, reliably —including 
those required for civil defense radio 
equipment by the new OCDM ruling. 
Sizes to 100 KW, gasoline and diesel. 
Write for folder H-4. 


‘OHMLER CO. Established 1873 KOHLER, Wis. 


Model 358081 
35K W,. 120/208 volt AC, 
diesel. Remote start. 


KOHLER or KOHLER 
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De-watering a Building Site 
Thomsen-Abbott Construction Co 
v. City of Wausau, 100 N. W. 2d 921, 
Feb. 2. 
publi 


a Wisconsin decided 
1960, was an 
building contractor to recover from 
the city for the extra cost of de- 
watering a building site, following 
a change in the concrete 
plans so as to place most of the foot- 


case 
action by a 


footing 


ing considerably below the ground 
water table 

The plaintiff, before submitting its 
bid, carefully investigated the 
ground water table and found that 
the specified elevation for the bot- 
tom of the footings was six inches 
below such water table. In making 
its cost computations preparatory to 
bidding, it estimated the cost of de- 
watering the site to a depth of one 
foot, in order to lay the bottom of 
the footings dry, at $1,700. The 
plaintiff was awarded the contract 

After commencing work and ex- 
cavating level 1157’, the 
plaintiff found muck, humus, and 
decayed vegetable 
weight-bearing qualities over almost 
the entire site. The weight-bearing 
qualities of the material found were 
much less than 6,000 lbs. per square 


down to 


matter of poor 


foot as indicated on the drawings 
and would not support the building 
The footings would undoubtedly 
have sunk into the muck 

The work was temporarily halted 
and the city through its architect 
then authorized and directed the 
plaintiff in writing to take the foot- 
ings down to whatever depth neces- 
sary to reach sand and gravel which 
would give 6,000 lbs. per square foot 
bearing. The plaintiff complied as 
provided by the contract provision 
giving the city the right to control 
the work and require extra serv- 
ices. The plaintiff at that time gave 
the city notice in writing that it 
expected to be paid the extra ex- 
pense of de-watering. 

The additional cost of such de- 


watering over and above the $1,700 
figure, which the plaintiff had origi- 
nally estimated it would cost to de- 
water, if the had 
poured at the depth shown in the 
architect's drawings, $6,681.41 
The plaintiff filed a claim with the 
city council for this amount, but it 
was disallowed and he 


footings been 


was 


brought this 
action 

The issue was which of two pro- 
visions of the controlled 
The general provisions of the con- 
tract included Article 15 of the 
A.LA. General Conditions, which 
provides for extra payment for ex- 
tra work, and which says, “Should 
conditions below the 
surface of the ground be at variance 
with the conditions indicated by the 
drawings and specifications, the con- 
shall be equitably ad- 
justed upon claim by party 


contract 


encountered 


tract sum 
either 
made within a reasonable time afte 
the first observance of the 
The plaintiff relied on 
provision of the contract 

On the other hand, the city 
on another provision of the 
said, “If it should 
alter 

local 


furnish any 


condl- 


this 


tions 


elied 
contract 
which become 
necessary to the foundation 
conditions, we 


addi- 


requi! ed, 


lesign due to 
hereby agree to 
tional or less concrete as 
omplete in place, including neces- 
backfill, 
ing. forming, etc., for the 
$74.00 per cubic yard.” 
The court held for the 
decision stated as the 
de-watering was 
ontemplated in the first place since 
the bottom of the footings were to 
be six inches below the water table 
Any additional amount of de-water- 
ing was held to be included in the 
provision for $74.00 per extra cubic 
yard. The result would have been 
different if a different type of work 
were required (instead of just a 
different amount), ie., de-watering 
instead of no de-watering. 


excavation, reinforc- 


Sary 


sum of 


city. Its 
reason, that 
necessarily 


some 
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Were surfacing at 
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at the A.W.W.A. Convention May 15-20. 


We'll be looking for you at Booths 117 and 118. 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and “Sand-Spun"’ Pipe (centrifugally cast in sand molds) 
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Spunline Relines Pipe Lines 
in-place without removing the pipe 


Another city such as Spokane, Dallas, or Los 
Angeles will soon be enjoying the savings of 
another rehabilitated pipe line. The flow will 
increase, the pumping cost will drop and the 
pipe line will be good as new for at least 
another quarter of a century. 


Spunline® is applicable to pipe lines down to 
4” and may be used in cast iron, steel, concrete 
and wrought iron pipe lines. 


Write, wire or phone 


Subsidiary of American Pipe and Construction Co. 


2414 East 223rd Street, Wilmington, California 
P.O. Box 457 + Phones: SPruce 5-3273 — TErminal 5-8201 
Rail Address, Pacific Electric, Watson, California 


Committee to Study 

Stream Temperature Standards 

The Pennsylvania State Depart- 
ment of Health has organized an ad- 
visory committee to work with state 
health department engineers on 
stream temperature standards to be 
adopted by the Sanitary Water 
Board. Among problems the com- 
mittee is studying are definitions of 
“normal” and “detrimental” stream 
temperatures and what can be done 
to reduce abnormal temperatures 
Higher temperatures have become 
noticeable in the Lehigh, Mononga- 
hela and Mahoning and other rivers 
apparently from such industrial ac- 
tivities as power generating plants 
efineries, steel mills, paper mills 
and tanneries. Committee members 
selected represent the AWWA, 
Pennsylvania State Chamber of 
Commerce, Pennsylvania Fish Com- 
mission, Pennsylvania Federation of 
Sportsmen's Clubs, Izaak Walton 
League, the steel industry, and the 
Pennsylvania Sewage and Industrial 
Wastes Association 


Water Quality Symposium 

The Public Health Service will 
hold a Symposium on water quality 

asurement and instrumentation at 
the Sanitary Engineering Center at 
Cincinnati, Ohio, on August 29 to 
31, 1960. The symposium will em- 
phasize the establishment, instru- 
mentation and operation of water 
sampling networks and other related 
activities in water resources man- 
agement. It will provide an oppor- 
tunity to exchange information on 
objectives, organization and opera- 
tion of such networks; on the analy- 
sis and utilization of data; and on 
existing needs in the field of water 
quality measurement Particula: 
emphasis will be placed on auto- 
matic instrumentation. More data 
are available from The Director, 
Robert A. Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, 
Cincinnati 26, Ohio 


Rudolfs Memorial Research 
Conference 

Technical sessions will be at Rut- 
gers University, New Brunswick, 
N. J., June 6 to 8, on the “Principles 
of Colloidal Behavior and Their 
Application to Water Sanitation.” 
Basic principles of colloidal chemis- 
try will be presented, followed by a 
discussion of the application of these 
principles to water and waste water 
problems. More information from 
H. Heukelekian, Chairman, Dept. of 
Sanitation, at the Rutgers Univer- 
sity 
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Now, a loader and backhoe worthy 
of the Fordson Power Major Diesel 


We'll match the performance, price, pro- 
ductivity, fuel economy, ease of servicing 
and overall dependability of this new 
Fordson Power Major package against any 
similar tractor-loader-backhoe on today’s 
industrial market. 

Granted, there's little gamble in this 
challenge. Fordson diesels long ago won 
their vote of confidence from tractor users 


all over the world. The new Ford 2500 Ib. 
Super-Duty loader and Ford 14’ backhoe 
are basically the same heavy duty units 
engineered for the Ford Industrial tractor 
—equipment which has been proved 
while handling some of the toughest in- 
dustrial jobs to be found anywhere. Phone 
your Ford Tractor and Equipment Dealer 
for a demonstration! 


Sordi gtor Company, 
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Fordson’s power, weight and economy teamed 
with Ford’s top producing loader and digger 


The Fordson Power Major is the newest, most 
powerful version of the world’s first mass-produced 
tractor .. . traces its origin back to the first Fordson 
of 1917. During those many years of improve- 
ments, Fordson has become a buyword for steady, 
dependable tractor power and unmatched fuel 
economy —a gallon an hour or less under full 
load, according to many owners. Now, for the 
first time, you can buy a tractor-matched, Fordson- 
size loader and backhoe. And what a production 


team it makes! 


The loader has 2500 Ibs. rated lift capacity, 
5500 Ibs. breakaway capacity, 22-degree bucket 
rollback, 3” below-grade digging and % to 
1 cu. yd. tread width buckets. The same type 
rugged subframe and hydraulic system mounts 
and powers Ford 12’ or 14’ backhoes. The 
largest of these, shown above, is in a class by 
itself and has no competition except for big, 
specialized rigs. Why not phone your Ford 
Tractor and Equipment Dealer right now for 


detailed specifications? 


TRACTORS AND EQUIPMENT FOR 101 INDUSTRIAL JOBS 


OMPANY, DIRMINGHAM, MICHIGAN 


INDUSTRIAL TRACTOR AND EQUIPMENT DEPARTMENT. F« 




















These Places Have 
One Thing in Common... 


This signpost points to just a few of the hundreds of Roberts-equipped 
water purification installations throughout the United States, Canada 
and Latin America. 

For over 60 years Roberts Filter Manufacturing Company has been 
complementing the engineering profession in supplying water purifica- 
tion equipment to Municipalities and Industry. 

The Roberts nameplate is the assurance of dependable, trouble-free 
service, quality of materials and pride of workmanship. 


the nameplate of dependability... 


MECHANICAL FOLIIPMENT 
y 
Voicepis tiver Meo Co 
DAREY. PENNA, 


a —- 
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Trolling on a State Reservoir — Photo by Ted Croner 


Reservoirs mirror 
many things 


...and commercial banks are part of the picture 


to finance then 

These bond are 

the open market by the 

authority incharge. They yield interest 


to buversout of revenue collected fror 
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THE 
CHASE 
MANHATTAN 
BANK 


nancing for the community, protec- 
tion for its bondholders and water on 
lap for each resident 

The Chase Manhattan 


leading trustee for revenue bonds in 


Bank, a 


the nation, is always ready to serve 
the needs of any State, county or com- 
munity in cooperation with its loca 


bankers 





e Is street lighting in your planning? If so, you will want 
to consider all costs, not just the price of the lighting 
standard itself. 

With Hy-Lite Stress-Spun standards, the money differ- 
ence is easily proved by the lower cost of installation, 
plus the added savings of maintenance-free service. 

The precast butt foundation design of Hy-Lite standards 
eliminates all need for expensive, time-consuming “‘cast in 
the field” foundationing. Just drill, set, tamp and Hy-Lites 
are completely installed, ready for wiring. 

Add up all the money and maintenance saving advan- 
tages and we believe you will want to know more about 
attractive Hy-Lite lighting standards. Write the American 
Concrete Corporation, 5092 North Kimberly Avenue, 
Chicago 30, Illinois. 


IT’S THE 


~. IN GROUND" 
COST 
THAT'S REALLY 
IMPORTANT 
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~ @ MAGNETIC ATTRACTION! 


the impelling force in 
ROCKWELL SEALED REGISTER 


WATER METERS 





The inside story 
of a better meter design 


This simple, accurate design is the answer 
to the expressed wishes of the water 
works industry for better measurement 
at lower costs. 

The principal features are (1) a 
powerful magnetic drive, which 
eliminates the need for a stuffing 
box, an exposed intermediate 
and a driving dog; (2) a 
hermetically sealed register 
that forever ends the 
problems of dirt, water 
and condensation which 
make meters hard to 
read; and (3) measurement 
by the proven oscillating 
piston principle for 
the longest life of 
retained accuracy 


How 

magnetic attraction 
drives 

the register 


This simple diagram shows how the driver 
magnet (shown in hand) revolves around a 
water-tight compartment at the base of the 
register. This driver magnet is in the center 
of the oscillating piston (see below). The 
sealed compartment around which it re- 
volves encloses the follower magnet. The 
follower then pushes a crankshaft to trans- 
mit every motion of the piston to the sealed 
gearing and registering mechanism. 





Here’s the answer to your requests 


for larger sizes of 


Rockwell sealed register meters 


Ever since the Rockwell Sealed Register meter was 
introduced in the %-inch size, users have asked 
that line be extended to provide the same benefits 
to the measurement of larger services. 

Now, with the introduction of the 14-inch and 
2-inch sizes, the line is complete. These two sizes 
differ from the %%-inch, %-inch and 1-inch meters 
only in that they are made with split cases. All 
other features—sealed register, magnetic drive, os- 


cillating piston, etc., remain the same, although, of 


course, “beefed-up” dimensionally for the larger 
volumes involved. Even in these larger sizes, prac- 
tically friction-free operation provides extreme accu 
racy on low flows. This advantage, obtainable in no 
other displacement meter, will in many cases permit 
the use of Rockwell Sealed Register meters in place 
of more costly and complicated compound meters 


Just try them and see 


] and 2 inch sizes 








How you benefit from this 


Complete line of magnetic meters 


All Rockwell Sealed Register meters in all sizes have 
the same exclusive magnetic drive principle. All are 
patterned around the same simple construction. The 
only differences are in proportions which are directly 
graduated according to size. This means that for your 
every service—from %-inch all the way up to 2-inch— 
you can benefit from a meter design that has been 
proved in thousands of installations to be more accu- 
rate, durable and offers lower (and fewer) repair costs. 

Take your pick! No matter what size Sealed Register 
meter you select you will never again need to service a 
stuffing box—for there are none. You can always read 
these meters, too, for the hermetically sealed register 
stays clean, dry and free from condensation. 

In this simple design there are only two moving parts 


that run in water. It’s truly the least vulnerable meter 


ever and one that can be dismantled and assembled 
with only a wrench 

How much does all this cost you? No more than you 
would pay for ordinary meters! Write Rockwell Manu- 
facturing Company, 400 N. Lexington Avenue, Pitts- 
burgh 8, Pa. In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., P.O. Box 420, Guelph, Ont. 








REGISTER METERS 





SEALED 


another fine product by 'G) 


ROCKWELL 
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You CAN BE SURE ...1F «sWesti nghouse 


COVER PHOTO: View at West 
Van Buren Street Bridge, 
Chicago, showing leaf rack, 
pinion and main drive gear- 
ing operated by Westing- 
house Bridg-O- Matic con- 
trol to raise and lower east 
leaf of bridge. 


Double leaf, trunnion bascule 
bridge opening for Chicago 
River traffic. One man in 
operator’s room, East Pier, 
upper right, controls the 
bridge by means of an all a-c 
system employing Westing- 
house saturable reactor-type 


controller. 
J-94132-2 


oi a 
or 


W. C. Carl, Construction Engineer, 
Westinghouse (standing), discusses 
Bridg-O-Matic drive with Stephen J 
Michuda, Chief Bridge Engineer, City 
of Chicago, at right, and his staff (left 
to right): S. Frayer, Structural Engi- 
neer; M. D. Krausman, Assistant Chief 
Bridge Engineer; and R. H. Keil, Elec- 
trical Engineer, Bridge Division. 


Stephen J. Michuda; M. B. Trimble, Con 
struction Sales Engineer, Westinghouse; and 
William G. Divane, President, Divane Broth 
ers Electric Company, Electrical Contractors, 
discuss main control desk which centralizes 
operation of leaf and auxiliary drives and 
selection of east and west incoming service 
feeders. Instrumenis on sloped panel indicate 
leaf position and electrical circuit conditions 


View of switchboard room showing 
incoming line switching equipment 
magnetic control for auxiliary drives, 
Bridg-O-Matic wound rotor motor 
control panels and saturable reactor 
cubicles. Robert E. O’Brien, Chief 
Electrician, examines panel contain- 
ing emergency control switching 
equipment at far end of room 





Westinghouse Bridg-O-Matic Control 
specified to operate 
Chicago’s West Van Buren Street Bridge 


An important factor in the design of the West Van 
Buren Street movable bridge in Chicago was the 
selection of the most efficient drive and control sys- 
tem available. Westinghouse Bridg-O-Matic* control 
was specified after a study of its advantages over 
other types of control. 

The West Van Buren Street Bridge is a double leaf, 
trunnion bascule bridge across the south branch of 
the Chicago River and is designed to carry vehicular 
and pedestrian loads. Each bridge leaf is normally 
operated by two 100-hp a-c wound rotor induction 
motors. For emergency operation, a single motor per 
leaf may be used. During normal operation, the time 
required to open or close the bridge is approximately 
55 seconds. Four electrically operated thrustor brakes 
are provided for holding each leaf in the desired posi- 
tion. Minimum brake shoe lining wear is encountered 
since the leaves are normally retarded by the motors 
through the action of the static reactor /Magamp 
controller to a low speed before the brakes are caused 
to set 

The norma! control of the two operating motors 
for each leaf, connected for parallel operation, is by 


* Trade Mark 


J-94132.3 





means of the Bridg-O-Matic control (a-c reactor 
control system). The speed torque performance of 
this system provides precision operation under all 
conditions of leaf load from normal to a 10-lb wind, 
without the use of any “mechanical” braking, for 
positive slowdown and reduced speed operation. 

Electric power, supplied by two independent net- 
works, is three phase, four wire, 60 cycle at 208/120 
volts, stepped up at the bridge through transformers 
to 480 volts. 

An alternate control system may be selected by 
moving the control selector switch from “‘Reactor”’ to 
“Off.” This provides the conventional reversing 
wound rotor controller with six power points and a 
drift point. Either motor may be used. contd.) 


you CAN BE SURE...1¢ srs 


Westinghouse 


L. A. Johnson, Westinghouse Sales En- Chief Electrician, Robert E. O’Brien, Incoming line cubicle of bridge control 
gineer; E. A. Leske, Electrical Engineer, checks cubicles which house Westing- switchboard room, East Pier) is in- 
Divane Brothers Electric Company; and house primary saturable reactors. spected by W. C. Carl; Edward Klaus- 


R.H. Keil inspect Westinghouse Magamp 
control section of bridge switchboard. 


ner, Engineer in Charge of Bridge Con- 
struction; and R. H. Keil 











Westinghouse Bridg-O-Matic 
operates Van Buren Street Bridge (contd. 


Interlocks are provided in the control system to prevent 
operation of leaves until all flashers, traffic lights, gongs and 
warning horns are operating, traffic gates are down, and 
bridge centerlocks are withdrawn. 

Westinghouse saturable reactor a-c systems offer many 
possibilities for vertical lift, bascule or swing bridge designs, 
and other applications such as dam and lock gates, cranes, 
hoists, etc. For more information call your Westinghouse 
electrical construction engineer, or write: Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30, Pa. 4-s«1324 


OWNER & DESIGNER: City of Chicago, III 
Department of Public Works, Bureau of Engineering 
Division of Bridges and Viaducts 

CONSULTING ENGINEER: Hazelet & Erdal, Louisville, Ky., and 
Chicago, Il 

ELECTRICAL CONTRACTOR: Divane Brothers Electric Company, 
Chicago, Ill 

SUPERSTRUCTURE-MACHINERY CONTRACTOR 
Overland Construction Company, Chicago, lil 

STEEL FABRICATOR: American Bridge Division, United States Steel 
Corporation, Pittsburgh, Pa 


YOU CAN BE SURE...1F 11's Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” CBS TV ALTERNATE FRIDAYS 





View showing one of leaf drives (there are two 
per leaf), each with Westinghouse 100-hp a-c 
wound rotor motor and a-c thrustor-operated 
motor and machinery brakes 


John A. Machiels, Bridge Maintenance Machin 
ist, looks at the 225-kva Westinghouse I nerteen*® 

filled step-up transformer which provides 480 
volt supply for bridge drive motors and auxil 

iaries. Type DB-50 wall-mounted circuit breaker 
provides main feeder protection 
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GIVES YOU SIX BIG BENEFITS 


1. FASTEST OPERATION — Crew starts reloading in 4. LARGEST, LOWEST HOPPER—Big 1 14 cubic yard, 
just 4 seconds... full cycle takes only 10 seconds. 74-inch wide hopper, plus low loading height. 


2. GREATEST COMPACTION—Direct thrust compaction 5. SAFEST, MOST DEPENDABLE — Concrols are 
packs more per yard than any competitive unit. simple, foolproof. Operator has positive con- 


3. BIGGEST LEGAL PAYLOADS—Biggest loads on any en eee ee Co 
. ; justments. 
given chassis for two reasons. First, dead weight 
is cut to a minimum; second, telescopic hoist 6. GREATEST ECONOMY — Biggest hopper and 
eliminates heavy sub-frames and improves fastest packing cycle cut fuel costs and equip- 
weight distribution. ment wear. 


~ ° 
THE oF D= PACKER 600 Learn more about the BIG SIX 


performance of the Loader-Packer 600 from your Gar Wood - St. Paul distributor. You'll find 
he's a top truck equipment specialist. 


, | 
Cet , Lelelts 
INDUSTRIES. INC. 
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Jewish Community Center, Wilkes Barre, Pa 


it's 


so much better 


for everyone— 


water level 


deck 


ool 


ae WITH 


SWIMMING POOL 
EQUIPMENT 


Safer ... more sanitary ... more enjoyable 
for bathers and swimmers of all ages. . . 
added features of economy make the Water 
Level Deck Type the choice of today’s pools. 
Water filled to the deck level enables every 
bather — young. old or handicapped — to 
easily roll out of the peol at any point 
without ladders, steps or other projections. 


Scum — the problem of ordinary pools — 
is washed over the coping and out of the 
pool into properly located skimmer drains. 
This eliminates hard-to-drain scum gutters 
above the water line, saves the cost of 
formed tile gutters and 5” to 10” of exca- 
vation and concrete walls. 

A few typical water level pool fittings are 
shown here, but for complete details. plans 
and pool layouts, send coupon for Manual 
SP-6, the “authority” on circulation and 
drainage for all types of pools. 


JOSAM MANUFACTURING CO. 


General Offices and Manufacturing Division 
Michigan City, Indiona 


Firm 
By . 
Address 


a oe 


oo 
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Josam Manufacturing Co. 
Dept. PW-5, Michigan City, Indiana 


Please send free copy of Manual SP-6 


- = 


Series No. 0291-8 
Deck Trench Grote 


> 


Series No. 0297-8 
Skimmer Grill 
and Access Grate 


Series No. 0298 
Skimmer Fitting 
with Flow Control 


Series No. 0730-8 
Bolanceze 
Supply Fitting 
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on 
Water and Sewage 


Removing Excess Turbidity 
from Surface Supplies 


R. S. RANKIN 


Consultant, Water and Sewage Treatment 


HE REMOVAL of seasonal excess turbidity found 

in many surface water supplies is economically 
justified in the chemical savings and in improved 
operation of the treatment plant. Excess turbidity 
in this discussion refers to surface supplies having 
1000 mg/L or more over a period of several weeks 
of the year. Treatment becomes increasingly expen- 
sive as turbidities exceed 1000 mg/L and operation 
of upflow units in particular becomes difficult. Facili- 
ties for removal of this excess can be included in 
water treatment plants for a relatively minor per- 
centage increase in cost. 

Removal of excessive turbidity ahead of chemical 
treatment has been practiced for many years, par- 
ticularly in plants along the Missouri and Mississippi 
Rivers and some of their tributaries. This operation 
has come to be known as presedimentation. Facilities 
have usually been designed for a minimum of 3-hr 
detention with a corresponding overflow rate of 4 
ft./hr. These have been used on waters having tur- 
bidities as high as 20,000 mg/L and exceeding 1000 
mg/L as much as 50 percent of the time. The savings 
in chemical consumption and the uniformity of treat- 
ment when excess turbidity has been removed has 
fully justified presedimentation. Kincaid (1) report- 
ing on the performance of the presedimentation in- 
stallation at Kansas City, Kansas, on the Kansas 
River, cites a maximum turbidity in July, 1952, of 
11,800 mg/L with an effluent of 250 mg/L. Turbidi- 
ties exceeding 1000 mg/L occurred 8 months of the 
year with average effluent turbidity of 320 mg/L, 
and never exceeding 600 mg/L. 

The presedimentation units along the Missouri 
River, begun in the mid-twenties, have been fully 
justified. Starting around 1952-1953, conditions began 
to change as one by one the huge storage reservoirs 
on the Missouri were placed in operation. It is doubt- 
ful whether, in the future, presedimentation on the 
Missouri will be necessary. For example, Erde] (2) 
estimates average annual turbidities at Omaha have 
dropped from 3700 mg/L in 1941 to less than 400 
in 1956. This shows what can happen when Federal 
Agencies engage in a massive program of river regu- 
lation. Regulatory works on the main stream benefit 
those water works using it for supply but communi- 
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A glance at the two diagrams above will quickly show 
simplicity of installation. Further study of equip- 
ment costs will add to the proof of savings when you 
install Gorman-Rupp High-and-Dry Sewage Pumps. 
These economies are possible through design features 
which permit self-priming in lifts up to 15 feet, posi- 
tive action, and nearly complete avoidance of clog- 
ging. 

Gorman-Rupp Sewage Pumps need almost no 
maintenance compared to submerged pumps. No 
need to service by entering pit or raising pump. Just 
a turn of the handle and the end plate is off. 

In lift stations and sewage plants, these Gorman- 
Rupp units have shown amazing savings . . . operat- 
ing where others have failed. 2”, 3”, 4” and 6” pumps 
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SAVE UP 10 50%... 
GORMAN-RUPP Sewage Pumps 


—connected to your power or ordered complete with 
power units. Write for specifications. 


THE GORMAN-RUPP COMPANY 
305 Bowman Street Mansfield, Ohio 
Gorman-Rupp of Canada, Ltd., St. Thomas, Ontario 


In Jacksonville 
Florida, a 3-inct 
Gorman-Rupy 
Pump replaced a 
submerged pump 
after 2\) years in 


service 
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This 


IGLOO 


is at work 


saving money! 


Yes, IGLOO Water Coolers will save you money. They 
keep more men on the job more of the time, pay off in 
employee relations and require no maintenance other 
than the rinsing any drinking container would require. 
There should be an IGLOO strategically located for 
every six to eight workers. 


© IGLOO is PERMALINED to keep liquids pure 
a IGLOO has an easy-to-clean round inside bottom 
e IGLOO:; stronger, lasts longer 

* IGLOO i: been proven in use—thousands of 


times 


When you order water coolers specify |GLOO 


IGLOO, world’s No. 1 Water Cooler, is available in 
2, 3, 5, 10 and 15 gallon sizes—23 models in all 


ties on the unregulated tributaries derive little or no 
benefit and their problems are unchanged. Seasonal 
floods with accompanying high turbidities continue 
to affect treatment plant operation. In the plains 
states many of the supplies need softening, and in 
these communities the upflow or sludge blanket 
type of unit is applicable for this purpose; but ex- 
cessive turbidities will interfere seriously with its 
operation. Even in conventional treatment plants 
excess turbidity is undesirable; and when turbidities 
are in excess of 1000 mg/L preliminary treatment is 
generally economical. 

The design of facilities for removal of turbidity 
should properly consider many factors such as the 
maximum concentration expected; the characteris- 
tics of the material which create the turbidity, Le., 
the ratio of suspended solids to turbidity or coeffici- 
ent of fineness; and the frequency and duration of 
the excessive concentrations. With this information 
and good judgment an overflow rate and period of 
detention can be selected to reduce the turbidity to 
a desirable level. The existing installations, designed 
on the basis of 3 hrs. detention and an overflow rate 
of 4 to 4.5 ft. per hour (720-810 gal. per day per 
sq. ft.) were made largely in accordance with the 
findings of Bull and Darby (3) back in 1928. Several 
large installations on the Missouri River system have 
amply justified use of these rates for design during 
the many months of excessive turbidity occurring on 
the main streams. However, with increased knowl- 
edge of settling characteristics of grit and similar 
suspensions, these long established rates can be 
modified. 

Maximum turbidities on tributaries, and on many 
other streams as well, are seldom as severe as those 
cited, and the design values given can be modified 
at considerable savings in costs of installation. The 
duration of excessive turbidities on smaller streams is 
also much less and the need for high removals is not 
as great. Between the two extremes of providing no 
additional facilities for removing excessive turbidi- 
ties and installing a 3-hour detention basin as gen- 
erally used, a compromise can be made which will 
provide the necessary protection at reasonable cost 

To determine the requirements for the compromise, 
a knowledge of the particular stream is desirable 
The coefficient of fineness influences the settling rate, 
values greater than unity settling faster than values 
less than unity. Obviously, long time records are 
most desirable for establishing these and other fac- 
tors, but lacking these, values for a particular locality 
can be estimated from tests at times of maximum 
turbidity. The work of Bull and Darby was done 
over 35 years ago before the days of flocculators and 
clarifiers in pretreatment. In reviewing their work, 
a detention of one hour was generally sufficient even 
then to reduce the raw water turbidity to less than 
1000 mg/L, which concentration now can be handled 
in pretreatment units with little difficulty. Also much 
has been done since then to reduce soil erosion al- 
though there might be a question whether this is 
occasionally offset by increased areas under cultiva- 
tion. This question can be answered only from records 
of the particular stream under consideration. In any 
case, facilities which reduce maximum turbidity to 
under 1000 mg/L should be adequate for most plants 
now being built 

One advantage of presedimentation in treatment 
plants using upflow or sludge blanket units on sur- 
face supplies is the opportunity to avoid prolonged 
contact with turbidity of the type which imparts 
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Concrete 
Cylinder Pipe 
For The Hills 
Of Kentucky 


The pressure pipe you see climbing 
this hillside has a cylinder of steel in- 

sick its concrete cover 
This cylinder with its wrapping of 
high-tensile steel wire combines with 
rete to make a pressure pipe of 
narily high strength, high ca- 

id long life 

Because it is the kind of pressure 


pipe you can bury and forget, it is 


ross country transmission 
this one, and even better 
distribution lines down your 
ity streets 

This 43,000-foot line of 18-inch 
pipe serves the City of Winchester, 
Ky. and runs, mostly up and down, 
from the Kentucky River to the treat 
ment plant, and then on to the stand 
i town. Consultants were J. Ste 
phen Watkins, Consulting Engineers 
Lexington, Ky. The pipe was manu 
! by Price Brothers Company 
with headquarters plants in Hatties 

burg, Miss. and Dayton, Ohio 


Price Brothers 


CONCRETE PRESSURE PIPE 





WEINMAN PUMPS 


for dependable, low-cost water service. . . 


Where dependability and per- 
formance count most —at critical pumping 
stages of water movement — you'll find 
Weinman Pumps. There’s good reason for it, too 
Weinman Split-Case Centrifugal Pumps are 
precision built to function continuously at top 
efficiency, with little or no maintenance. The 
horizontally split casing speeds routine mainte- 
nance and increases the “in-service” time of 
Weinman Pumps. Rotating parts are quickly 
inspected and easily removed or replaced with- 
out disturbing connections or driver. And, the 
rugged construction of. Weinman Pumps stands 
up under the grueling punishment of -round- 
the-clock operation. Municipal engineers and 
taxpayers alike benefit from the real economy 
of Weinman’s dependable 
year-in, year-out 
trouble-free on-line 
service. 

And, you get the same 
uninterrupted, depend- 
able service from 
Weinman’s outstanding 
line of Sewage Ejectors 
for the swift handling of 
liquids of varying viscosi- 
ties carrying all types of 
foreign matter in 
suspension. 

Write today for full in- 
formation on all Weinman 
Centrifugal Pumps and 
for the competent, on- 
the-job assistance of you: 
local Weinman Specialist, 
check the Yellow Pages. 
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objectionable tastes to the treated water. Even in the 
conventional treatment plant presedimentation will 
reduce the time of contact with any taste producing 
turbidity. 

What is suggested is that presedimentation units 
should provide adequate relief from excessive tur- 
bidity in most instances if designed on the basis of 
12 to 20 ft. per hour (2160 to 3600 gpd/sq. ft.) over- 
flow rate and 30 to 60 mins. detention. This will re- 
quire an effective tank depth of around 12 ft. An 
overflow rate of 12 ft. to 15 ft. per hour, for example, 
should be adequate to settle 325 mesh (0.04 mm) and 
coarser material. It is also possible to provide for the 
addition of chemicals or to return sludge to the pre- 
sedimentation unit, should increased removals be 
desirable. Thus, an upflow unit intended for soften- 
ing a surface water having occasional periods of high 
turbidity can obtain adequate protection by the 
addition of another unit the same diameter which 
will greatly improve its performance during critical 
periods. For example, an upflow unit to treat 3.0 
MGD at an overflow rate of 12 ft. per hour or 150 
gpm per sq. ft. would be 45 ft. in diameter. A pre- 
sedimentation unit of the same diameter would give 
the necessary protection against excessive turbidi- 
ties. The latter would require sturdy sludge removal 
equipment and arrangements for bypassing during 
low turbidity seasons when it would be taken out 
of service. The same design, of course, can be ap- 
plied to conventional flocculation-sedimentation units 

These suggestions are intended for existing and 
new plants for moderate and smaller size communi- 
ties obtaining water from streams with seasonal 
turbidities in excess of 1000 mg/L. Obviously, im- 
pounding reservoirs are to be preferred for turbidity 
control, but these are not possible when the supply 
must be taken directly from the stream. Occasionally 
even an impounded supply may have excessive tur- 
bidities during flood flow. The more uniform the 
quality of the raw water supply to any treatment 
plant, the better the product. Removal of excessive 
turbidity is one way to obtain this uniformity 
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Colors for Highway and Airport Pavements 


Multi-colored highway and airport pavements may 
be practical according to the Esso Research and 
Engineering Company. Synthetic materials (thermo 
plastics) have been compounded for these and other 
purposes and during laboratory tests have appeared 
extremely promising. 

Possible uses foreseen include: Airport runways 
colored to show proper landing areas; interlocking 
highway arteries and clover leafs made in colors 
that clearly define correct routes and contro] speeds; 
colorful curbing to mark clearly road boundaries 

The method involves compounding plastic mate- 
rials with aggregate—such as rock or sand—to form 
about a one-inch thick upper layer or surface of 
pavement. The colorless plastics can be pigmented 
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any color. A key feature of the compounds is that 
they can be mixed and laid using conventional high- 
way equipment without any changes in procedure 
or machinery. 

Test road sections and curbs have been laid down 
inside the Esso Research Center at Linden, N. J., to 
determine how the materials would withstand mod- 
erate traffic. Later, full-scale field tests on heavily 
traveled highways and on airport areas will be con- 
ducted by Esso Standard Division, Humble Oil and 
Refining Company. 

The plastic materials are derived from oil gases. 
They include plastics such as the new, highly-ver- 
satile polypropylene and polyethylene and polyiso- 
butylene 


Controlling Weeds, Grass and Poison Ivy 


High weeds, grass and wild growth along 21 of the 
approximately 75 miles of public streets in the Village 
of Scarsdale, N. Y., were cut by tractor and hand 
mowing. This work, in addition to reducing pollen 
and improving the appearance of these roadside 
areas, helps to keep traffic intersections free from 
visual obstruction caused by the growth of such 
plants and weeds 

An inspection of public and private property was 
made for ragweed just prior to the ragweed season 
last year. On 71 locations, 35 publicly owned and 36 
privately owned, ragweed was found. That found on 
public lands was destroyed. That found on private 
property resulted in the owners being advised to take 
necessary action to destroy the plants. 

A similar inspection was conducted for poison ivy 
with growths of this plant being found on 84 locations 
The 41 locations on public land were sprayed with 
ammate while the owners of the 43 locations on pri- 
vate property where poison ivy was found were noti- 
fied and told to take corrective measures 


Average Prices for Street Work 


Average prices based on successful bids during 1958 
are reported by the Borough of the Bronx, New York 
City, with average number of bids per job, as follows: 
Asphaltic concrete paving mixture, 7 bids, $17.64 per 
ton; concrete, Class A, 3 bids, $29.33 cu. yd; Class B, 
3 bids, $28.29 per yard, Class C, 11 bids, $25.18 per 
yard; new straight concrete curbs, 7 bids, $2.16 per 
lin. ft.; R. C. pipe sewer, 30-in., 5 bids, $22.75 per If; 
24-in. R. C. pipe, 10 bids, $18.35 per ft.; VC pipe, 18- 
in., 10 bids, $17.89 per If.; VC pipe, 12-in., 4 bids, $9.50 
per If.; manholes, 13 bids, $366.15 each 


City Employee Train'ng Program 

Five key employees of Iowa City, Ia. have been 
enrolled in regular 3-semester courses and will at- 
tend classes at the State University of Iowa for 3 
hours per week. Attendance will be on city time and 
the city will pay tuition and expenses. This is the 
start of a trial program adopted by the City Manager, 
Peter F. Roan, on a trial basis. 


Leaf Removal by Mechanical Loader 
During the 1958-59 fiscal year, Scarsdale, N. Y., 
Reeves Newsom, Village Manager, removed 124 loads 
of pulverized leaves from village streets through the 
use of an Egan mechanical leaf loader. The 124 loads 
amounted to 1,743 cu. yds. pulverized or the equiva- 
lent of 5,230 cu. yds. of packed whole leaves. 
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HOW TO BUY THE BEST 
CHIPPER FOR YOUR NEEDS 


Ask for a Free Demonstration. Your ceester win 
gladly demonstrate the new 1960 Aspiundh willeven 
run it side-by-side with any other chipper to let you com 
pare machines and results 


Look for the features that give you 
these benefits. 
Chipping Speed. By actual test Aspiundh is the fastest 


chipper made—which your dealer will gladly prove 


Low maintenance cost. The Aspiundh has fewer moving 


parts. This means lower maintenance, less down time 


Safety te workers and passers-by. Asplundh biedes are 


tapered and wedged—cannot fly out 


Ease of operation. Unskilied labor can operate the 
Asplundh with ease—change biades quickly 


Highway safety. Asplundh's undersiung engine and axle 


place the center of gravity low for safe, true highway 
tracking 


Big capacity. Aspiundh chips ali you can feed it—limbs 


up to 6" diameter—hour after hour, day after day 


See for yourself why Asplundh outsells all other makes. 
Write for new brochure of testimonials from satisfied 
ucers 


ASK FOR A 
DEMONSTRATION 
WITHOUT 
OBLIGATION! 





Write today — 


2" 
“Ba 


~ ASPLUNDH - 


“ese CHIPPER COMPANY 
Z 501 York Road, Jenkintown, Pa 
TUrner 7-2500 


Proven in service by the world’s largest tree company 
87 





This man 
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is stopping a robbery- 


.. With Koppers New Inhibitive Primer 


The robbery he’s stopping is undercutting for 
which American industry pays millions in re- 
coating and maintenance costs each year. He’s 
stopping this robbery with Koppers’ new Bitu- 
mastic | 1S inhibitive primer, the primer that ends 
undercutting problems. 

Bitumastic 11S forms a tight, tough bond with 
the surface to be protected, preventing the spread 
of corrosion in the event of damage to the exte- 
rior protective coating system. Designed for ap- 


plication in severely contaminated industrial and 
marine atmospheres, this new inhibitive primer 
also protects cleaned surfaces from “fall-out” 
before final coatings are applied. Bitumastic 11S 
solves another difficult coating problem, by thor- 
oughly protecting structural edges and corners 
where top coatings are extremely vulnerable to 
damage. A solvent-type primer, Bitumastic | 1S 
is simply applied by brush, and is compatible 
with almost all types of top coatings. 


Two other New Coatings from Koppers Research 


Bituplastic No. 33, a new coal tar 
polymer emulsion coating, is excep- 
tionally resistant to water absorption 
and offers good adhesion to most sub- 
strates. Ideally suited for extreme ex- 
posures to heavy industrial atmos- 
phere, Bituplastic No. 33 will not 
flow or sag at temperatures up to 400 
degrees F. This new product gives 
excellent protection to structural 
steels, concrete, and other materials 
subject to attack by corrosive salts 
and chemical environments. It is ap- 
plied easily by brush, roller or spray. 


Bituplastic No. 44, a mastic coating 
of troweling consistency, serves as an 
excellent adhesive and is ideally 
suited for such uses as adhering cel- 
lular glass insulating blocks to the 
exterior of storage tanks. Bituplastic 
No. 44 also offers unusual resistance 
to water absorption, heat and chemi- 
cal fumes. Another member of the 
coal tar polymer emulsion coating 
group, Bituplastic No. 44 is also 
available on request in a fibrated 
form, designated as Bituplastic 3S. 


Let these New Koppers Coatings work for you 


A Koppers specialist will show you how to use 
these coatings in solving your industrial or mar- 
ine corrosion problems. From the well-known 
family of Bitumastic coatings, he'll choose the 
coating designed for your application. For more 
information on these new coatings or on our 


a 


oF wernt fee cor 


KOPPERS 
BITUMASTIC 


COATINGS & ENAMELS 
..- another fine product of COAL TAR 


standard coatings, fill out the coupon or write: 
Koppers Company, Inc., Tar Products Division, 
Pittsburgh 19, Pa. District Offices: Boston, Chi- 
cago, New York, Los Angeles, Pittsburgh and 
Woodward (Birmingham) Ala. In Canada: 
Koppers Products, Ltd., Toronto. 


Koppers Company, inc., Tar Products Division 
Dept. 138E, Pittsburgh 19, Pa. 


Gentlemen: 
Please send me more information on the Bitumastic 
Protective Coatings line for corrosion prevention. 


Name SS 





a 


Address___ 
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TAYLOR 
WATER 
ANALYZER 


gives you 
fast, 
completely 
accurate 
tests for 
pH, fluoride, 
total iron, 
hydrazine, 
morpholine, 
silica 

and other 


elements 


One basic, 
low cost unit 
adaptable 
for use with 
18 color 
stonderd — 
slides 


COLOR STANDARDS 


GUARANTEED 


AGAINST FADING 


WRITE FOR FREE HANDBOOK 
101 pages of technical dato 
ond useful information. Gives 
theory and opplication of pH 


control. Describes Taylor line. 


W. A. TAYLOR ®: 


MANUAL FOR 
WATER WORKS OPERATORS 


This new Texas manual is the 
fourth edition of a book originally 
published in 1938 and is designed 
to provide the basic text for use in 
that state’s well-organized training 
program for water department offi- 
cials and employees. Aside from 
covering fundamental information 
on water sources, pumping, treat- 
ment, analysis and distribution, the 
book presents topics of interest to 
water department management and 
consulting engineers. There are 
chapters on maintenance and capi- 
tal improvement finance, water rate 
structures, public relations and water 
resource management. It has some 
aspects of a handbook with chapters 
on general chemistry, water works 
arithmetic, swimming pool opera- 
tion, instrumentation and safety and 
emergency operation. The appen- 
dices contain the Public Health 
Service Drinking Water Standards 
with the 1956 amendment, the PHS 
Manual of Water Sanitation Prac- 
tice, the Texas design standards for 
water systems, a listing of AWWA 
standard specifications, and a 5-page 
unit conversion table. All chapters 
include review questions to aid 
those using the volume as a training 
text. Much of the new material is 
in the water works management and 
reference data categories, although 
it is apparent that the entire book is 
reorganized and rewritten. Its size, 


| for example, is 879 pages compared 


with the 583 pages in the third edi- 
tion. It now contains 32 chapters and 
three appendices, authored by 35 
individuals, of which most are muni- 


| cipal water department employees 
| or engineers and scientists in related 


fields. The editor is Professor J. H 
Sorrels of the Civil Engineering De- 
partment of Texas A. & M. College 
This edition is dedicated to the late 


| Vie Ehlers, Texas State Sanitary 


Engineer frém 1915 to 1959 and the 


| instigator of the state’s water and 


sewage works operator training pro- 
gram. While the book is prepared 


| primarily for Texas operators, as 


with the previous Texas manuals it 
contains a wealth of carefully se- 
lected information seldom accum- 


ulated in a single publication. For 
that reason it will be found of value 
in many a water department regard- 
less of its geographical location. The 
price is $9 to non-members of the 
Texas Water and Sewage Works As- 
sociation and $8.50 to members 
Copies may be obtained from the 
association, the address of which is 
2022 Indian Trail, Austin 3, Texas 


THE HIGHWAY AND 
THE LANDSCAPE 

This book consists of a series of 
contributions by highway engineers 
and architects specializing in other 
than roadway surfaces and bridges 
The subjects vary from a discussion 
of “the complete highway” to sug- 
gested plant materials for roadsides 
“Fitting the highway to the land- 
seape,” and “preserving the scenic 
qualities of the roadside” are sec- 
tions covering one phase of the ap- 
proach, Other sections discuss the 
effect of highways on property 
values and zoning as a means of 
roadside protection. Edited by W 
Brewster Snow, Professor of Civil & 
Sanitary Engineering, Rutgers Uni- 
versity; 223 pages; Rutgers Univer- 
sity Press, New Brunswick, N. J.; $5 


CURVE 
SURVEYING 

This is a very complete and help- 
ful handbook for highway (and rail- 
way) engineers which deals with the 
various methods and calculations 
for setting out circular arcs with 
chain, tape and theodolite; also the 
location of compound and reverse 
curves. The amount of cant required 
on a curve is discussed and the 
cubic parabola, clothoid and lemni- 
scate described. There are four and 
seven-place figure tables for use 
with the clothoid and lemniscate. By 
R. B. M. Jenkins; the Cleaver-Hume 
Press Ltd., 31 Wright’s Lane, London 
W8, England; 182 pages; 35 shillings 


TRAFFIC 
ENGINEER 

This is one of a series of “Ameri- 
can Occupations Monographs.” It 
defines the field of endeavor; tells 
of the number of engineers engaged, 
with salaries and other data, in- 
cluding personal and technical qual- 
ifications; reports on working condi- 
tions; lists educational requirements 
and courses of study offered; dis- 
cusses opportunities; and outlines 
methods of getting jobs. This is a 
pocket size text, offset, of about 30 
pages. The price is $1; the author is 
Thomas J. Seburn of the Yale Bur- 
eau of Highway Traffic. Research 
Publishing Co., Inc., Box 425, Boston 
1, Mass. 
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Now get fast answers 
to your water hardness problems 


Handy new Morton Calculator gives you data at your fingertips when planning or improving hard water treatment systems. 





aiculator you can accurately de- 

» requirements of a water softening 
, ‘ 

’ s 


er gallon hardness: the amount of 


le re: the conversion of p.p.m 


e and sait requirements for maxi- 
ne tank size and operating brine 


f the calculator in selecting tank 
blerr 


Exchange Calculator comes to you free 


rg 1S do all the services of Morton's Brine Engineers, 
who will work readily with you on water softening problems 
Their experience and service can save you time, money and 
labor in the planning or improvement of your water treatment 
system. Morton technical assistance will assure your system 
of maximum operating efficiency and the latest labor-saving 


techniques 


Ma upon today for your free Morton lon Exchange INDUSTRIAL DIVISION 


Caiculator, and, if you wish, you also may ask for informa- oe od es m 
tion about Morton's Brine Engineering Services. PUA COE, CEOS Were Se, Cage 6 ee 
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How to add 20 years to the life of a bridge 
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USS AmBridge Highway Beam Guard Rail and Posts help safeguard traffic. This 
rugged, flexible steel beam guard rail is highly visible. it bolts easily but firmly to 
steel posts and is available in 25’ lengths to minimize splicing 


USS AmBridge Sections! Pilate is perfect for drainage structures or underground 
passageways. it won't crack. Won't break. it's easy to install, because there's no 
need for forms. AmBridge Sectional! Pilate comes in a complete range of sizes 


Chicago's 92nd street bridge was built in 1914. It’s a bascule bridge that averages 5,000 openings a year. Local 
engineers call it the city’s busiest bridge. Mr. S. J. Michuda, Chicago's Chief Bridge Engineer, recently included 
the 92nd street bridge in his program to redeck the city’s deteriorated movable bridges with steel grid flooring. 

Mr. Michuda tells why: ‘‘Steel re-decking adds twenty years to the life of a bridge, and cuts maintenance costs 
to the bone. Steel grid is strong and durable . . . it’s able to take the brutal pounding of heavy traffic. [_)‘‘For in- 
stance,’’ says the Chief Engineer, ‘‘snow chains pepper our ancient bridges like shotgun pellets during the winter 
months. But, there’s no problem with steel grid flooring. It can’t break up."’ [] Steel grid flooring greatly reduces 


dead load—permits a bridge to handle heavier vehicles. USS AmBridge |!-Beam-Lok is a sturdy, lightweight bridge 


flooring. It instalis easily and quickly with few traffic interruptions. The filled type is available in units 6’ wide 


and up to 49’ long, that apply directly to stringers on spans from 6’ up to 8’ centers. The open type is also avail 
able for spans up to 4’ center. [) For specific information, write to our Pittsburgh Office. We'll send you a copy of 


our 32 page catalog. USS, AmBridge and |-Beam-Lok are registered trademarks 


General Offices 525 Wilham Penn Place Pittsburgh, Pa. n Bridge 
Contracting Offices in Ambridge « Atlanta « Baltimore « Birmingham « Boston « Chicago « Cincinnati America g 
Cleveland « Dallas «+ Denver « Detroit + Elmira « Gary «© Harrisburg Pa « Houston « Los Angeles Division of 
Memphis «© Minneapolis « New York + Orange, Texas «© Philadelphia « Pittsburgh « Portland, Ore 

United States Steel 


Roanoke « St Lowis « San Francisco « Trenton © United States Stee! Export Company, New York 
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Would your poo! water 
IER LITA 
filter test? 


These filter papers show the remarkable results of a 
controlled laboratory test on algae growth. Just three 
ounces of untreated water, when poured through the 
filter paper on the right, produced the amount of 
algae shown. The same amount of water treated with 
algae-killing HYAMINE 2389, poured through the 
filter paper above, left only slight evidence of dead 
algae. Proof positive that regular treatments of 


ROHM & HAAS COMPANY 
SANITARY CHEMICALS Div 
WASHINGTON SQUARE, PHILA. 5, PA 


Please send me information on HYAMINE 2389 for swim 
ming pools...and a list of aigacide brands based on 
HYAMINE 2389. 


NAME.... 
FIRM.... 
ADDRESS............. 


Veit k ot an 


c? 


HYAMINE 2389 can keep your pool free of slippery, 
unsightly algae. Helps you save money by cutting 
down on your use of chlorine, eliminating filter plug- 
ging and other maintenance due to algae growth. 
Formulations based on HYAMINE 2389 also make 
excellent disinfectants for use in locker rooms. Mail 
the coupon for information on local brand name prod- 
ucts based on HYAMINE 2389. 


Chemicals for Industry 


ll ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA 


HYAMINE is a trademark, Reg. U.S. Pat. Off. and in principal 
foreign countries. 
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t In October of 1959, this core registered a strength of 2,200 psi. In 1952 


s Aad a 7-day strength of 936 psi. Ten per cent portland cement was used. 


In just 7 years, strength of soil-cement 
streets in Gillette, Wyoming, increased 135% 


...Soil-cement pavement grows stronger year by year! 





Core test proves conclusively: soil- 
cement outlasts any other low-cost 
paving material! Soil-cement is 
stronger inch for inch than any other 
paving material, short of concrete. 
Yet, in most cases, 75% of the mate- 
rials are free. 

Your main ingredient is soil... 
even old gravel bases or broken-up 
blacktop can be mixed in. This is 


combined with portland cement and 
water, then covered with a thin 
bituminous wearing surface when 
the soil-cement hardens. Contrac- 
tors have built as much as two miles 
of soil-cement pavement in one day. 

Potholes or soft spots are a thing 
of the past. Soil-cement has beam 
strength that spreads the traffic load 
over the subgrade. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portland cement and concrete 
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Maintenance is really low. Coupled 
with a low first cost, it means street 
budgets go further . . . permitting 
long range programing by engineers. 

More than 500 cities and towns 
throughout the country have success- 
fully used soil-cement paving. 


NMG 
\ 


MODERN 


soil-cement 
Koo 





A GUARANTEED ROOF 
OVER YOUR HEAD 


New...and only with Butler... 


full 20-year roof protection for s AUT 
, - AS 
pre-engineered buildings | a . Nod <4 hes 


Xi 








Here’s another reason to “go Butler” for your new 
building this year. You can have a preferred aluminum 
roof of such job-tested superiority that we are now able 
to offer a 20-year:guarantee. 

This is the first and only long-term roof guarantee 
for pre-engineered buildings. It is made possible byA. 
Butler’s leadership in designing and fabricating an en- 
during, weatherproof aluminum roof system that today 
has an impressive history of outstanding performance 
on thousands of Butler Buildings. Be sure that this 
new development in roof security, optional at nominal 
extra cost, is considered in your building plans. 


Your Lowest-Cost Way to Build Well—superior roof pro- 
tection is one of many reasons why more offices, plants, 
stores, warehouses, terminals, recreation centers, 
schools and churches every year are being built with 
the Butler Building System. 

For your new building, take advantage of the wide, 
clear spans of Butler rigid frames . . . the beautiful new 
Butler-Tone™ baked-on color finishes for wall and roof 
panels . . . your choice of the finest factory-insulated 
or field-insulated exterior wall panels . . . the fast, 
trouble-free construction . .. and the dependable, 
talented services of your local Butler Builder. 

Interested? See the Yellow Pages for the name of 
your Butler Builder, under “Buildings” or “Steel 
Buildings.” Ask about financing, too . . . or write direct. 


See Sweet's Industrial or 
Architectural File — Section &-B ve Ss: 
BUTLER 


BUTLER MANUFACTURING COMPANY 
7321 East 13th Street, Kansas City 26, Missouri 




























































































Manufacturers of Metal Buildings - Equipment for Farming, Oil Transportation, Outdoor Advertising +» Contract Manufacturing 
Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. « Birmingham, Ala. « Kansas City, Mo 

Minneapolis, Minn. « Chicago, Ill. + Detroit, Mich. + Cleveland, Ohio « Pittsburgh, Pa. « New York City and Syracuse, N.Y. 
Boston, Mass. « Washington, D. C. + Burlington, Ontario, Canada 
























































Sanitary landfill rids city of smoke, odor, insects and rats “‘as big 
as rabbits.” Reclaims land for future port facilities and park. 


A sanitary landfill operation eliminates the need for sorting refuse. it costs less than incineration. And best of ali, 
Caterpillar equipment does a double job. For example, it can be used for excavation, fill, snow remeovsl, street repair, ete 


955 Traxcavator disposes of refuse. Also used for loading slag, 
stockpiling gravel, sewerage construction, and many more jobs. 


In 1957 Belzoni (pop. 4600) embarked on a 10-year 
sanitary landfill program to get a cleaner city and to 
convert wasted land into useful property. Complaints 
from residents are a thing of the past. An open dump 
46 mile east of town has been replaced with a fill area 
1500’ x 600’ along the Yazoo River 

Refuse is dumped, spread, compacted and covered 
nightly with 6” of earth. After the accumulation reaches 
maximum grade, it is covered with 2’ to 3’ of soil. A 
955 Traxcavator is the key to the operation’s success. 

It is a 144 cu. yd., 70 HP machine designed for rapid 
A fast hydrau- 


lic system cuts cycle time and increases maneuverability 


cycle time, easy operation and versatility 


even in close quarters. Operator visibility is excellent 
Tractor controls are conveniently located for handling 
ease. Bucket controls are at the right arm rest spaced 
for easy operation with one hand. 

The reliable Caterpillar Diesel Engine has a fuel- 
saving injection system and ability for hard lugging 
Lifetime lubricated rollers need no servicing until re- 
building. The exclusive Caterpillar oil clutch provides 
up to 2000 hours without adjustment. This is equal to 





about 12 months of adjustment-free operation. With 
hydraulic track adjusters, an ordinary grease gun is all 
that’s necessary to adjust tracks 

And there's a full line of quick-change attachments 
for the 955... special buckets, bulldozers, forks, the 
exclusive side-dump bucket. Wherever you put it, the 
955 does the job at top efficiency 

Your local Cat rpillar Dealer can give you the com- 
plete facts on a sanitary landfill program. He'll point 
out its many benefits and its economies. He'll recom- 
mend the Caterpillar machine to do the job. Get in 


touch with him. Ask for an on-the job demonstration. 


( ate rpill ir ] ractor Co _{ scree ral Office s, Pe ori s I. 1 5S A. 


CATERPILLAR 


vl end lrescaveter ace Ragmtered Trademarks of Caterpitie: | rector Co 
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Courtesy California-Fresno Asphalt Cx 
@ EQUIPMENT used is shown from the rear. Dump truck is unloading into front hopper. This is followed by the slurry seal mixing 
machine and the squeegee type spreader box. Four men are required. Communication is provided between operator and driver. 


TEN STEPS For 
Successful Slurry Sealing 


ALEX STENMAN 
Supt. of Streets and Senitetion, 
Fresno, Colitornia 


WO METHODS for applying 

slurry seals to their streets are 
used by the City of Fresno. One is 
the conventional sled or slurry seal 
spreader box, which is charged with 
the slurry material from ready-mix 
trucks. The second method is a con- 
tinuous flow pugmill type slurry 
mixing and spreading machine that 
had been developed in this area and 
which can apply the slurry at ap- 
proximately five miles per hour; 
however the speed of this continu- 
ous flow machine must be cut down 
in City work due to irregularities, 
culverts, intersections, etc. 

With proper application, the slur- 
ry will penetrate and seal cracks, fil] 
smal] depressions, and produce a 
good level traveling surface. The 
seal will also prevent future oxida- 
tion and unraveling of the old street 
surface and will protect the sub- 
base. The seal will not only improve 
the riding quality of the roadway, 
but will have relatively good skid 
proofing qualities provided the pro- 
per aggregates and application are 


STEPS TO BE FOLLOWED IN SLURRY SEALING 


1. Test aggregates and asphalt emulsion in Laboratory; or by a con- 
sulting engineer; and/or by the asphalt emulsion manufacturer. 


2. Make inventory of streets and program those streets which are 
suitable for siurry seal. 


3. Clean streets by sweeping and washing; repair all holes and high 
places. 


4. Notify all affected residents that the street will be closed during 
the operation, usually for a day or two. Notify the police, the fire depart- 
ment and utility companies. 


5. Give equipment a final check to be sure everything is ready to op- 
erate; barricade the street. 


6. Tack street with one part (SS1 or SS2) asphalt emulsion to 3 to 4 
parts of water. Apply to street at rate of 0.1 gal. psy with a driving pres- 
sure of about 90 psi at the fan type spray nozzie. 


7. Mix slurry seal (about 42 gals. mixing type asphalt emulsion, plus 
water, per ton of aggregate) to the proper consistency and spread at an 
even speed. Have at least two men with squeegees to spread any un- 
even application that may occur. 


8. Sand over pedestrian crossings and intersections where traffic must 
pass. Allow as much time as possible before spreading sand. 

9. Keep traffic off the slurry seal until it has hardened sufficiently 
to bear traffic, which will be a half day to two days, depending on the 
weather conditions and thickness of slurry application. 


10. As an added precaution against pick-up spread a smal! amount of 
sand over the dried seal, or sprinkle lightly with cold water. 





@ PAVEMENT in foreground shows block or 


cracking. In rear, how slurry seal works pending resurfacing. 


used. We have found that mainte- 
nance costs go down and the street is 
preserved for a longer life with 
proper use of slurry seal based on 
studies prior to the application. 

As mentioned in the first of the 
ten steps for successful slurry seal- 
ing, it is important to make field and 
laboratory tests before doing any 
slurry sealing work, Even during 
the work, and during the off seasons 
when no slurry work.is being done, 
tests should be conducted. The con- 
tinued success of slurry sealing de- 
pends on constant checking and 
improving. In new territories or in 
localities where unsatisfactory re- 
sults were obtained in past slurry 
sealing special studies and analyses 
of the aggregate should be made to 
determine whether they have pecu- 
liar hydrophilic characteristics. Also, 
certain qualities and characteristics 
of the aggregates and the asphalt 
emulsion itself may make the slurry 
seal hard to work, or uneconomical 
to apply due to a short wearing time. 
A testing laboratory or consulting 
engineering firm can detect and 
remedy these deficiencies and make 
slurry work economical and profit- 
able in almost any area. 

A street inventory, step number 2, 
is usually taken care of by the Engi- 
neering Department. In our case the 
Public Works Department makes a 
complete inventory of all city streets 
from which the Engineering Division 
schedules a five or ten-year im- 
provement program. This program 
itemizes the streets to be reworked, 
those which need major repairs, 
those which need complete rebuild- 
ing, and those which are to be slurry 
sealed for life prolongation. From 
this program the budgets are 
planned and approved. 
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map-type 


The preparation of the street sur- 
face, item 3, is to slurry sealing what 
a good sub-base is to a street or 
road. A dirty street surface may 
result in peeling, excessive wear, 
air bubbles or other unsatisfactory 
results. The street should be swept 
thoroughly, then flushed or hosed 
clean. All depressions or humps that 
are excessive in size should be re- 
paired. When holes are repaired 
with plant mix the work should be 
done long enough in advance of the 
seal for the patch to cure, because an 
asphalt emulsion will not stick prop- 
erly to uncured pavement while the 
volatiles are still being released 
Fine dust in cracks will not let the 
slurry seal penetrate sufficiently into 
the cracks for a good seal, so 
thorough cleaning is necessary. 

The more common method of ap- 
plication of slurry seal is the use of 
City forces with the conventional 
spreader box. We use force-account 
labor, with our ready-mix trucks 
for mixing and delivering the slurry 
seal. This method may prove to have 
lower overall costs but it will take a 
longer time to complete a program 
However, very good results may be 
obtained if due care and control of 
the mix is maintained. A second 
method of application is the use of a 
high production machine that mixes 
and lays the slurry seal in one oper- 
ation. This type of machine can 
travel down the highway at a rate of 
five miles an hour and will lay an 
excellent slurry seal. The machine 
can handle 400 to 500 tons of ma- 
terial a day, laying approximately 
100,000 square yards of seal per day 
This rate of speed cannot be main- 
tained in a city because of irregu- 
larities of the street, intersections, 
barricading requirements, traffic 


@ CONTRAST between pop corm type chip seal starting to 
ravel and section slurry sealed to fill voids and stop revel. 


control, etc. However 25,000 to 30,- 
000 sq. yds. per day seems to work 
out satisfactorily for cost and traffic 
control factors 


Notifying the Public 


Step number 4 is very important 
Public relations cannot be over- 
looked. We attach notifications to the 
door knobs of the residents who 
front on the street which we are to 
slurry. We also talk to them about 
the procedure. We are particular to 
request them to park their cars on a 
side street or elsewhere during the 
drying time. In essence, we mention 
that the street will be tied up from 
8:00 am. of a given day and that the 
street will not be opened to traffic 
for a day or two. We mention the 
asphalt product to be used, and the 
difficulty encountered in removing 
the product from clothes and rugs 
We mention that we would be most 
appreciative if they would prevail 
upon their youngsters to keep out 
of the slurry seal. This publicity has 
produced wonderful 
from the public and we are very 
grateful for it, because vehicles 
traveling on a new slurry seal job 
are disheartening, to say the least 

Step number 5, equipment readi- 
ness, is one of the items that is often 
overlooked by beginners and in 
some cases by old timers. When city 
forces or contractors’ crews are held 
up due to breakdowns, slurry seal- 
ing costs go up; the City Hall phones 
start ringing; and complaints are 
numerous. The public, informed that 
the job would be completed at a 
certain time, will be disappointed 
Without their respect and considera- 
tion, cars, bicycles and other things 
may get on the newly run slurry 
job, with injurious results. There- 


cooperation 
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fore, be sure the equipment is ready 
to operate. Then barricade the street 
according to the recognized standard, 
and keep the slurry seal job rolling 
to completion. Place a sign on each 
end of the project mentioning that 
the street is being improved as a 
public convenience. 

Item number 6. In many places a 
tack or prime coat is not applied 
prior to the actual slurry seal, It 
may or may not be necessary. Better 
results are usually obtained when a 
tack coat is applied. The cost of a 
tack coat, which also acts as a seal, 
will be less than a cent a square 
yard. A tack coat is applied to the 
street with a conventional spreader 
truck. The tack coat or primer pres- 
ently used consists of either SS1 or 


that the thin brown fluid material is 
actually sucked into the cracks, 
causing the dusty dirt to be stabi- 
lized and making an excellent binder 
for the slurry seal. 


Slurry Seal Operations 


Step number 7 is the actual slurry 
seal operation. The slurry used in 
this area is different from any of 
those observed elsewhere in that we 
use a coarser aggregate and make a 
spread over 1/8 inch thick, In the 
fall or during our mild winter 
months, we use SSl mixing-type 
asphalt, whereas in the hot summer 
we use SS2 mixing-type asphalt 
emulsion. The coarse angular 
crushed rock mix produces more 
body and makes a thicker wearing 


¢ ° 
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@ CONVENTIONAL spreader box used by the city for applying slurry seal produces 
excellent results but is slower then the mochine that does job in one operation. 


SS2 asphalt emulsion, mixed to the 
proportion of 1 part asphalt emulsion 
to 3 to 4 parts of water, spread at a 
rate of 0.1 gal. psy. A pressure of 90 
psi is maintained on the spreader bar 
and the spray nozzles are set so as to 
drive the liquid into the pavement 
at an angle of about 70° toward the 
front or forward motion of the 
spreader truck. This has a tendency 
to churn up and mix any fine dust 
that is on the pavement surface. At 
90 psi the spray hits the pavement 
with sufficient force to penetrate 
cracks and loosen sticky particles on 
the pavement. In our operation it is 
not necessary for the tack coat to 
dry to the black tacky state before 
applying the actual slurry seal. For 
that matter, it may be better to 
move onto the job with the leveling 
slurry course before the prime coat 
is too dry (say after about 15 min- 
utes), as under these conditions the 
trucks will be prevented from pick- 
ing up the seal on the tires. Obser- 
vations of the prime coat will show 
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surface. This prevents bald spots 
from showing, a condition prevalent 
with the fine mixes. Costwise, it was 
found that a fine mix with a mini- 
mum of five pounds per square yard 
costs about 6¢ per square yard, 
whereas our coarse mix of ten to 
eleven pounds per square yard costs 
about 10 or 11 cents per square yard. 
The life expectancy of the seal 
should be increased from a normal 
two years for the fine mix, to five to 
six years for the coarse mix. 

Table 1 is an itemized gradation of 
the coarser mineral aggregate used 
in our slurry seal. From this it can 
be seen that the material is coarser 
than recommended by the Asphalt 
Institute. It does, however, fall with- 
in the boundary of the recommenda- 
tions. 

The sand equivalent of the mix we 
used was 79 percent and the blend, 
or final mix, consisted of 1/3 plaster 
sand, fine rock dust, and 1/3 coarse 
dust with a gradient from 3/16” 
maximum to fine dust. The labora- 


tory recommended a mixing-type 
asphalt emulsion (Bitumuls DM-lh) 
in the amount of 18 percent. The wet 
track abrasion test for this mix 
showed a wear loss of about 35 
grams per square foot, or a wear loss 
of about 4 percent. 

The specifications for the mixing- 
type asphalt emulsion that was used 
are shown in Table 2. 

Using a spreader box, with labor 
by city crews, the cost for the sea- 
son’s program involving 195,000 sq. 


@ PARTS of two test panels show wear 
characteristics of slurry mixes subjected 
to the wet track abrasion test. Top half 
used a mix with 20% SS2 mixing type 
asphalt emulsion and bottom half uses 
15% emulsion in the test sample mix. 


yds. of slurry seal was: For cleaning 
and patching, labor $2,600, equip- 
ment $520, cost per sq. yd., 1.6 cents; 
for applying slurry, labor $4,000, 
equipment $1,070, cost psy, 2.6 cents; 
miscellaneous, labor $775, equipment 
$200, cost psy 0.5 cent; material psy 
4.1 cents. Total cost was 88 cents 
psy. 

When the City of Fresno’s slurry 
seal program was co-ordinated with 
the contractor, the slurry application 
machine was operated in part with 
City personnel and acceptable work 
was performed at a high rate of 
speed. The City crews cleaned and 





Table 1—Mineral Aggregates 
for Slurry Seal 


Sieve Fresno 
Size Blend 


% Passing 


Asphalt 
Institute 


% Passing 


%” 
No. 
No. 
No. 


No. 
No. 
No. 











Table 2—Specifications for Mixing-Type Asphalt Emulsion 


Bitumuls specification designation 


Tests on Emulsified Asphalt: 


Viscosity, Sayboit Furol @ 77°F., Secs. 


Residue by Distillation, percent 
Settlement, 5 Day, percent 


Sieve Test (Ret. on No. 20), percent 


Cement Mixing Test, percent 
Dehydration 


Adhesion (when aggregate requires), 


Tests on Asphaitic Residue: 


Penetration @ 77°F, 100 g. 5 secs. . 


Solubility in CCL, percent . 
Ductility @ 77°F, cm. 


DM-1 DM-2 
SS-1 SS-2 


20-100 50-400 
55-60 60-65 
3- 3- 
0.10— 0.10- 
an = 25 - 
0.60 + 0.60 + 


percent 75+ 75+ 


100-200 100-200 
97+ 97+ 
40+ 40+ 





barricaded the streets, helped in the 
adjustments of the spreader box, 
took care of traffic control, and kept 
the public informed as to the pro- 
gress of the program. The contractor 
was paid on a unit price basis which 
brought the total cost to approxi- 
mately 1%¢ per square foot. The 
city crew in conjunction with the 
contractor applied slurry to about 
58,000 square yards of streets. The 
City bought the material and paid 
the contractor 4 cents psy for fur- 
nishing the equipment and labor for 
applying the slurry. The dry materi- 
al used by the contractor’s machine 
had to be blended at the rock plant 
which brought the material cost to 
$1.20 more per ton than if delivered 
separately to a mixer truck. Thus 
there was a slight increase in the 
material cost and subsequently a 
slightly higher overall cost per 
square yard. On an open highway 
the unit cost may be slightly lower 

When the City of Fresno uses its 
spreader box, City forces do all the 
work. We are fortunate to have a 
very good foreman in charge of the 
slurry operation and he has a crew 
that does an especially good job 
They control the exact amount of 
water in the slurry, thus holding a 
consistency which prevents the 
coarse aggregate from segregating 
We also have sufficient fines in the 
material to make a good matrix 
slurry which shows little segregation 
during the lay down. An even, good- 
appearing texture on the street sur- 
face results. 


Mixing Techniques 


If slurry is too dry, it will not 
spread. If it is too watery, the coarse 
material will separate. One of the 
practices found helpful in this dry 
region is to add water to the aggre- 
gate prior to applying the SS-1 or 
SS-2. We found that satisfactory re- 
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sults were obtained by mixing and 
adding water to the aggregate until 
the moisture content is 9 percent, 
and then adding the mixing-type 
asphalt emulsion. The contractor's 
machine operates on a similar prin- 
ciple of adding some of the water 
first. Apparently, the rock has great- 
er affinity to water than the asphalt 
emulsion. After mixing for a short 
time, the mix is observed and more 
water is added to bring the slurry 
seal to the proper consistency for 
spreading. 

If the aggregate is too dry, and the 
asphalt emulsion is added directly 
to it, the water content of the emul- 
sion is reduced. This may cause the 
emulsion to break and return the 
asphalt to its original form and 
characteristics. In this sticky asphalt 
state, it can no longer be used as an 
emulsified application of slurry seal 
Once this happens, it is practically 
impossible to lay slurry and it is 
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equally as difficult, or impossible, to 
add water. One who has experienced 
and observed the discouraging re- 
sults of a break in the asphalt emul- 
sion usually has their enthusiasm 
for slurry seal operations dampened. 
Even a partial break in the emulsion 
will produce poor results in appear- 
ance as well as being detrimental to 
the durability of the finished job. 

Slurry seal as now applied is not 
the ultimate answer but it is a move 
in the right direction and has definite 
advantages in the street mainten- 
ance program. Slurry seal can in- 
crease the life of the street and pro- 
tect the sub-base. In this way 
moneys are made available to bring 
the deficient streets of the communi- 
ty up to modern standards of con- 
struction with sufficient base and a 
high caliber traveling surface. In the 
meantime, it should not be over- 
looked that slurry is an economical 
street maintenance medium and that 
it will give good lasting results. It is 
a relatively new process and there- 
fore all facets should be analyzed 
closely. Many improvements are still 
to be made. Both new and improved 
machines and methods of application 
need to be developed, along with 
better emulsions and aggregates 
which will increase the durable life 
of the streets and highways 

I wish to acknowledge the work of 
W. C. Bradshaw and his firm, the 
California-Fresno Asphalt Com- 
pany, who developed the continuous 
mixing slurry machine; and William 
Furniss, of the American Bitumuls 
& Asphalt Co., whose firm devel- 
oped the wet track abrasion test. In 
addition thanks are due to many 
other men who helped develop the 
slurry seal method 


ye 


@ MECHANICAL spreader box is mounted on the mixer and obtains even distribu- 
tion of the slurry seal by means of augers which turn in opposite directions. 
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SELLING COMPLETE 
SEWAGE TREATMENT 


R. L. SMITH 


H. C. LEIBEE 
Consulting Engineers, 
St. Pewl, Minnesota 


HE Mississippi River is an im- 

portant part of Red Wing, Minn. 
The city is built on the bluffs and 
is near the upper end of Lake Pepin, 
downstream from St. Paul. There is 
a large municipally owned harbor 
for small boats and yachting is an 
important amusement 

The need for construction of the 
city’s extensive large intercepting 
sewers emphasized the further need 
for waste treatment and an engin- 
eering study and report were au- 
thorized by the City Council. The 
basic premise of this report was that 
hundreds of copies were to be 


PUBLIC WORKS for May, 1960 


TOA 
CITY 


printed and circulated among all 
interested people. It was considered 
also that the report would include 
all the necessary facts as to the river 
conditions and the basic relation 
between primary and complete 
treatment of the waste. It is the 
writer's carefully considered opinion 
that when all the facts are put in 
front of all the people, the tax- 
payers will, almost inevitably, au- 
thorize the use of complete treat- 











ment. Most people like to do a good 
job and a primary treatment plant 
does not do what the public con- 
siders first class treatment — very 
few laymen can accept a condition 
wherein a large sum of money is 
spent for thirty percent “efficiency.” 
The people of Red Wing studied the 
facts for about a year and then the 
decision was made to use complete 
treatment. 


The Report 


The facts reported are summarized 
as follows: 

Sewage Discharge above Red 
Wing: The report included a map, 
of the two rivers, St. Croix and 
Mississippi, with distance in miles 
above Red Wing and the calculated 
amounts of sewage in terms of 
equivalent people for each munici- 
pality as discharged in the river at 





this time. The sewage from a popu- 
lation of about 1% million is being 
emptied into the river and natural 
treatment in the river has reduced 
this sewage to a population equiva- 
lent to two-thirds million by the 
time it reaches Red Wing. 

Sanitary Quality of the Stream: 
While the Mississippi River above 
Hastings can have a large deficiency, 
the St. Croix River adds sufficient 
dilution to this water, so that ex- 
tremely bad conditions at Red Wing 
should not be anticipated. It was 
pointed out, however, that, as would 
be anticipated, the coliform count 
in the river is quite high. A recent 
survey of bacteriologists all over the 
country expressed an opinion that 
most viruses would be present in 
the sewage entering Red Wing; also 
that many pathogenic bacteria and 
protozoa could be present. 

Most adults have immunity to 
most of the diseases either by in- 
fection and getting well or by 
natural immunity. There is no basic 
need to fear an epidemic—the haz- 
ard lies largely with the younger 
generation. The exception is by 
disease not common to this country 
but brought in by travellers. 

Legal Right to Pollute Streams: 
Legal opinion is very definitely to 
the effect that public waters can be 
used only by municipalities as a 
“reasonable use” and that there is 
no “right” belonging to municipali- 
ties to use all the available oxygen 
above that necessary to sustain fish 
life. The obvious interpretation of 
the “reasonable use” theory is that 
the cost of the project come within 
the limits of reasonable ability to 
pay and the difference in cost of 
primary and complete treatment 
rarely goes beyond the term “rea- 
sonable.” 

Treatment by Up-Stream Cities: 
Those treatment plants located on 


the Mississippi River above Min- 
neapolis are classified as “complete” 
treatment. This is because Minne- 
apolis gets its drinking water supply 
from the river. Below the Twin 
Cities, Hastings and Stillwater will 
provide primary treatment but 
Hudson and the communities above 
Stillwater will provide complete 
treatment. The twin Cities are mak- 
ing a study of the basic conditions 
to the implied end of providing com- 
plete treatment. 

Community Pride: Primary treat- 
ment will remove approximately 
thirty percent of the polluting ma- 
terial and this would reduce the 
sewage represented by equivalent 
people in the river from 670,000 to 
660,000—a difference that would 
mean almost nothing and still cost a 
lot of money. If complete treatment 
(90 percent removal) is to be pro- 
vided, the City will then be in a 
position to be the leader in cleaning 
up the river and also would be in a 
position to force the up-river to do 
their part. 

Cost of Primary vs. Complete 
Treatment: A primary plant, con- 
sisting of the customary settling 
tanks and digester, will cost about 
sixty percent of the cost of a com- 
plete treatment plant having two 
sets of settling tanks, filters and 
digesters. The theory is generally 
expressed that a primary plant can 
be constructed and then additions 
made to provide complete treatment 
without loss of investment. Actual- 
ly, a primary plant normally has 
larger tanks for settling than a com- 
plete type; the pumps are designed 
to pump against lower heads; two 
contracts will always cost more than 
one, particularly when consideration 
is given to inflation and, over the 
years, there has been a steady 
tightening of state standards. Two- 
stage construction can reasonably 


be anticipated to cost 120 percent of 
the cost of single stage construction 
of a complete treatment plant. The 
state authorities will permit the 
use of two-stage construction, using 
a primary type plant for a few years, 
adding the additional units later. 
The economy, however, of two-stage 
construction is very doubtful. From 
the point of view of cleaning up the 
river, it is strictly a delaying action. 


Plant Description 


The present domestic population 
approximates 12,000 people. With a 
projection of the future population 
plus industrial wastes, the equiva- 
lent population is estimated as 45,- 
000. The plant will include a me- 
chanical bar screen, triturator, grit 
removal mechanism, 1400 gpm to 
4200 gpm pumps, 2000 feet of 16-in. 
cast iron force main; dual primary 
Spiraflo tanks; dual 88-ft. diameter 
high capacity filters, housed and 
equipped with tile media; dual di- 
gesters; dual final settling tanks; 
sand beds; and a control house. The 
plant will have a wet weather flow 
capacity of six mgd. The topography 
of the land is such that the pumping 
station which includes the bar 
screen, grit mechanism and labora- 
tory is in the downtown section of 
the city and the plant is 2000 feet 
away, in the shadow of a huge bluff 
between railroad tracks and the 
Mississippi, on a long narrow strip 
of land well away from any resi- 
dences. As the plant site is on river 
fill land, the complete plant will be 
built on concrete piling about 50 
ft. long 

Bids were taken and the City 
Council ratified the contracts. The 
aggregate bid for the plant, includ- 
ing that part of the pumping station 
normally considered as part of the 
plant approximated $1,200,000 or 
about $27 per equivalent capita. 




















@ COMPLETE treatment is provided by Red Wing in a plant down stream from the city and well away from any residences. 
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SERVICE BUILDING ERECTED 


ON POOR FOUNDATION SOIL 


N. G. DAMOOSE, City Manager, Traverse City, Michigan 


LONG-NEEDED garage has 
been constructed by Traverse 
City, Mich., utilizing available area 
at the site of the newly expanded 
sewage treatment plant. The garage 
was built at the same time the treat- 
ment plant was enlarged. The ap- 
proximate cost, according to N. G. 
Damoose, City Manager, was $41,720. 
This was paid for wholly by the City, 
though federal assistance was re- 
ceived under PL660 for the im- 
provement of the sewage treatment 
plant, the cost of which was $560,000 
Limited funds required rigid 
economy in design and construction 
of the garage; also, at the most suit- 
able site, which was near the sludge 
digester, soil conditions were poor, 
with bearing values limited to 
around 400 pounds per sq. ft 
McNamee, Porter & Seeley, consult- 
ing engineers of Ann Arbor, were 
retained to design the building and 
supervise its construction. It was 
decided to utilize, as the basic struc- 
ture, an Armco steel building. This 
reduced design time and permitted 
quick calculations of footing areas @ SERVICE building for sewage treatment plant is shown in the background. This 
needed to support the frame, is designed around an Armco steel building. Digester contro! house in foreground. 


The building, which is 50 ft. wide 
and 100 ft. long, has walls of cement 
block 14 ft. high, faced with a veneer 
of yellow brick. It is fully insulated 
and heated. A full roof height parti- 
tion was provided by welding chan- 
nels to the underside of the rigid 
frame rafters and field-cutting 
Steelox panels to fit 

The garage includes facilities for 
minor repairs only. Major repairs to 
equipment are made at the City 
Garage by trained full-time me- 
chanics. Equipment normally stored 
and in use at the new garage in- 
cludes the following: three Gar 
Wood Load Packers, 12, 13 and 16- 
yard capacity; three dump trucks, 3 
and 4-yd. capacity; a 1%-ton flat 
body truck; a T-9 bulldozer; three 
Rex pumps, a 6-in., a 3-in. and a 
2-inch; a 125 cfm air compressor; a 
Flexible sewer machine on a 2- 
wheel trailer and two units of a 
sewer bucket machine; a Barber- 
Greene portable conveyor; a %-ton 
pickup truck; two portable cement 

, mixers; a well point system; a 
@ INTERIOR view of building shows spoce available for vehicle storage. Dimen- limited kerosene supply; spare tires, 
sions are 50 ft. by 100 ft. with @ full roof height partition; it is fully insulated. fire hose; barricades; and hand tools. 
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NE OF THE LARGEST mass 

conversions to container refuse 
service ever attempted has been 
completed by Dothan, Ala., a city 
of 30,000 population. Altogether 220 
containers were involved, ranging 
in capacities from 1 to 8 cubic yards. 
These were placed at commercial 
buildings, schocls, supermarkets and 
industrial plants throughout the city 
and are served by two Dempster- 
Dumpmaster self-loading packer 
trucks. 

The two major benefits Dothan 
will realize from the new system, 
according to City Manager R. Powell 
Black, are labor savings of $50,000 
annually, or about $1,000 per week, 
and more sanitary storage of refuse. 

In planning the solution to the 
problem, a detailed survey was made 
of the points in both downtown and 
outlying areas from which large vol- 
umes of refuse had to be removed. 
Each commercial refuse accumula- 
tion point was visited and the cubic 
yardage generated each week was 
computed and entered on work 
sheets. Trip sheets and truck routes 
were analyzed and collection trucks 
were followed to verify loads and 
check storage conditions. Personnel 
records and payroll figures, as well 
as operational and maintenance 
costs for truck equipment, were 
studied. 

When the survey was completed, 
the following facts came to light: 1) 
Nearly 1800 yards of refuse were 
being generated in the commercial 
service area each week. Direct labor 
costs, not including equipment, to 
collect and haul this volume of ma- 
terial to the disposal area required 
a large portion of the $131,696 an- 
nual payroll for Sanitation Depart- 
ment laborers. Handling costs ap- 
proximated 65 cents per cubic yard. 


@ R. POWELL BLACK is City Manager of Do- 
then, Ala. He spearheaded the drive for improve- 
ment in refuse collection facilities which resulted 
in saving some $50,000 per year for the city. 


AVES 


@ CONTAINERS of vorious sizes are used. This is a one-yard size, of which 58 were 
used. In all, there are 220 containers, the largest having capacities of 8 cubic yards. 


2) Handling costs for large com- 
mercial firms and industries in out- 
lying districts were disproportion- 
ately high, amounting to as much as 
$6,000 annually in one instance. 3) 
At many locations trash scattered 
from boxes and overturned cans not 
only constituted a serious fire haz- 
ard but also was wasting the time of 
trucks and the crews who had to 
move up and down alleys, picking it 
up. Rehandling of trash from wood 
and wire bins also required a lot of 
time by collection crews. 4) A situa- 
tion of rapid turnover existed in the 
Sanitation Department. This led to 
inefficiency from the use of inex- 
perienced personnel and created a 
need for an almost constant training 
program. 5) Widespread dissatisfac- 
tion over conditions existed among 
the majority of merchants and civic 
leaders, including the Houston 
County Health Department. 

With past experience in three 
other cities, Mr. Black felt that a 
mechanized container system would 
overcome the conditions that ex- 


ABER ams 


isted in Dothan. In arriving at the 
type of equipment to employ, he 
visited several large Southern cities 
to investigate the different types of 
equipment in use. Performance fig- 
ures and cubic yard costs were ob- 
tained 

After several meetings with the 
Sanitation Department and with city 
officials, the decision was made to 
install the Dempster-Dumpmaster 
self-loading packer, and a number 
of steel Dumpmaster containers. 


How the System Works 


The Dempster-Dumpmaster Sys- 
tem consists of a number of detach- 
able storage containers placed at 
points of waste or refuse accumula- 
tion. As these containers are filled, 
the truck-mounted Dumpmaster 
makes its rounds, picking up each 
container and emptying the con- 
tents into its packed body. Here, the 
material is compressed to a fraction 
of its former volume by action of a 
hydraulically-powered packer plate, 
enabling the Dumpmaster to haul 


ares 








@ REFUSE storage needs for this 100-family project are met by a few containers. 
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@ STORAGE for refuse from this variety store is provided by an 8-yd. container. 
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the equivalent of many truck-loads 
of material on one trip to the dis- 
posal area. 

The figures compiled in the origi- 
nal cost-finding survey gave an ac- 
curate index to the size of the 
containers and number of pickups 
per week each would require, based 
on the rate of accumulation at each 
point. After this information was 
assembled, Mr. Black requested the 
City Commission for funds to pur- 
chase two Dempster-Dumpmasters 
and 220 containers. Of these 58 were 
1-yd.; 67 were 2-yd.; 14 were 3-yd.; 
6 were 4-yd.; 50 were 5-yd.; 17 were 
6-yd.; and 8 were 8-yd. At some 
points, where access to the container 
by the Dumpmaster was not feasible, 
containers with casters were recom- 
mended. 

Competitive bids were received 
and the equipment was purchased 
from Dempster Brothers. Delivery 
was made by railroad gondola cars, 
and the containers were held on a 
siding until the job of installation 
was completed. Installation crews 
moved containers to each location, 
cleaned up the premises and re- 
moved old wire and wooden bins. 
Containers were placed at a con- 
venient location for the store or 
stores that would use each one. In 
a few instances, it was necessary to 
deviate from the plans based on the 
original survey 

Store managers were given de- 
tailed instructions on how the con- 
tainers were to be employed, what 
they could expect in the way of 
pick-up schedules, and advised of 
what the city expected of them in 
the way of cooperation. The system 
officially went into operation early 
last December, with partial service 
existing for a short time before the 
entire city was converted 

When the new service was in- 
itiated, it was necessary to revise 
the entire residential garbage col- 
lection system to avoid overlapping 
routes and enable all citizens to 
have service twice each week. Prior 
to this, some citizens received serv- 
ice three times a week, others twice 
a week, others once a week and 
still others on an irregular basis 

After four months of operation, 
the city officials, merchants and civic 
leaders are enthusiastic over the 
cleanliness and money-saving fea- 


@ END OF THE ROAD: When the dis- 
posal area is reached, refuse in body is 
discharged by running the plete back. 





@ THE TWO Dumpmasters operated by Dothan are painted a pale blue to match 
the containers spotted throughout the city, while the cabs are bright red. Each unit 
is equipped with an automatic hopper cover and q@ movable steel hopper extension. 


tures of the new system. The pro- 
jected savings indicated in the initial 
survey were surpassed. However, 
Mr. Black feels that it will take 
about six more months to obtain 
realistic figures on costs. The labor 
costs alone (not including the truck 
operation costs) dropped to 7¢ a 


cubic yard—an almost unheard-of 
figure in municipal collection 

The previous system, including 
residential collection, had required 
51 men (37 laborers and 14 drivers) 
and 13 trucks, with one truck being 
used on a double shift. The new 


system reduced the number of 


laborers and drivers to 31, which 
will save the city $50,000 per year 
in salaries and fringe benefits alone. 
With four trucks removed from 
service, further savings will be ef- 
fected in operation, maintenance and 
replacement costs 

In addition to the savings in labor 
costs, the new system is providing 
rat-proof, fire-proof, 
of garbage and 
containers 


wind-proof, 
fly-proof storage 
refuse. Neat, sanitary 
have replaced unsightly trash cans 
and bins. Injuries to Sanitation De- 
partment employees have been con- 
siderably lowered, and the fully 
enclosed compaction bodies have 
eliminated the scattering of material 
in transit. 

Mayor Earle C. Moody and City 
Commissioners Davis and Thrower 
are pleased with the reaction of the 
public. G. H. Parrish, Jr., Superin- 
tendent of Sanitation, assisted in the 
surveys and planning and directs 
the new program. Harold E. Meeks 
is City Engineer and Floyd Clayton, 
assistant. William Bailey is Ad- 
ministrative Assistant to the City 
Manager. 





Highway Department Field Laboratory 
Features Diamond Drilling Equipment 


MOBILE laboratory that brings 

testing facilities to the construc- 
tion site has been outfitted by The 
Michigan State Highway Depart- 
ment’s office of Tax and Research. 
Two laboratory technicians man the 
specially equipped truck and con- 
duct the tests on bituminous sur- 
facing. 

A Truco Model B portable dia- 
mond drilling machine, made by 
Masonry Drilling Division of Wheel 
Trueing Tool Co., Detroit, is used 
for removing core samples from the 
roadway. The unit is lowered to the 
ground by a hoist and rolled to the 
coring location on its own wheeled 
and castered platform. Diamond drill 
bits from 1” to 14” in diameter are 
used with the Model B, providing 
cores of various sizes for different 
test purposes. 

Information obtained from the 
tests is used in making adjustments 
in bituminous design, construction 
procedures and general control of 
quality of bituminous surfacing. 

The usual practice is to take sam- 
ples from the roadway and ship 
them to the Department Laboratory 
in Ann Arbor for analysis, a time 
consuming process compared to 


108 


having test facilities at the con- 
struction site. This mobile labora- 
tory supplements conventional test- 
ing methods and 


Serves as a 


* 


=—*y 


trouble shooter” on jobs where 
more than the usual quality control 
is desired 

In addition to the normal testing 
equipment the truck features its 
own water tank, gas stove oven and 
powering 
With 


its own power and utilities the labo- 
ratory is fully self-sufficient 


a gasoline generator for 
various pieces of equipment 


@ MICHIGAN State Highway Department's mobile field laboratory takes testing 
facilities to the construction site. Truco portable drilling machine is shown at left. 
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JOSEPH A. SALVATO, JR., 


Director 


Division of Environmental Hygiene, Rensselaer County Department of Health, Troy, New York 


OR THE PURPOSES of this article, small water 

plants are those capable of supplying 15,000 to 
200,000 gpd. Some authorities believe that 200 per- 
sons is the smallest population group for which a 
water system can be constructed that can be self- 
supporting. Obviously, the range is an arbitrary 
one, and much of this discussion will apply to all 
plants. Principally, however, it is planned to re- 
strict the text to the problems peculiar to the small 
water plant: The design standards indicated under 
the circumstances; the equipment manufactured to 
serve these special needs; water quantity; sources 
and treatment; water qual.ty problems; pumping; 
distribution; storage; and related factors. 

Much time and effort are often spent in promoting 
a new water works or needed improvements. Long 
term plans and a design to permit step construc- 
tion program may make practical what might at 
first appear to be financially impossible. Confer- 
ences in the planning stage with local officials, 
health department sanitary engineers, the local fire 
rating organization, the state geologist and the 
United States Geological Survey representatives are 
valuable in providing basic information. 

Of the 22,676 communities surveyed by the United 
States Public Health Service (including all incorpo- 
rated communities of 100 population or more in 1940 
and those unincorporated communities of 500 popu- 


lation or more in 1940 for which figures were avail- 
able), 5,926 had no central water system. In 1950 it 
was estimated that 8,436 communities under 1,000 
population, and 6,047 communities of 1,000 to 5,000 
population, had public water supplies. But only 60.5 
percent of the communit'es under 1,000 population 
were served by public water supplies, and about 65 
percent of places under 500 population received un- 
treated water. Jordan(1) also points out that “the 
great number of water systems in small places pre- 
sents a challenge to the technical advance of our 
water supply operations. One cannot reasonably ex- 
pect that in a town of 1,000 or less, the water works 
operator will be a technical school graduate or even 
one who has acquired his skills through other than 
unplanned experience.” 

In the study of water plants, the larger the vol- 
ume of water treated the more impressive is the 
plant, and the treatment and distribution units in- 
volved. Textbooks and handbooks are usually quite 
complete in their review of the factors involved 
in the design of large plants. Presumably the same 
principles can be applied to small plants, provided 
they are adjusted to recognize the limited skill 
normally available to operate such plants. Methods 
of making these adjustments and other factors which 
deserve recognition in small water system design 
are discussed in the following text 


The material in this article is based in part on the book by the author, 





Envir 


tal Sanitation, published by John Wiley & Sons, Inc., New York, 1958. 
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PROBLEMS OF THE SMALL PLANT 








Hopkins and Elder“ classified the 
water-borne disease outbreaks in 
the United States from 1920 to 1945 
into separate categories based upon 
reports made to the Public Health 
Service by state and local health 
departments. They found that 136 
outbreaks (19 percent) involved 
use of contaminated or polluted sur- 
face water supplies accounting for 
35,419 cases (16 percent) of typhoid 
fever, paratyphoid fever, dysentery, 
and diarrhea. Water supplies from 
shallow wells, deep wells and 
springs accounted for 269 outbreaks 
(37 percent) and 26,288 cases (11 
percent). Pollution of cisterns and 
reservoirs caused 11 outbreaks (1.5 
percent) with 2,054 cases (1 per- 
cent). Failure of treatment process 
and inadequate treatment of drink- 
ing water caused 98 outbreaks (13.5 
percent) with 80,390 cases (35 per- 
cent). Pollution of the distribution 
system caused by breaks, construc- 
tion, cross-connection or back-si- 
phonage and leaking sewers caused 
88 outbreaks (12 percent) and 57,565 
cases (25 percent). Seepage of sur- 
face water into storage facilities 
and use of a polluted source caused 
20 outbreaks (3 percent) with 13,741 
cases (6 percent). Miscellaneous 
causes accounted for 103 outbreaks 
(14 percent) with 14,186 cases (6 
percent). Of the total of 230,643 
cases from 725 outbreaks, 14,595 
cases were typhoid fever and para- 
typhoid fever, and 216,048 were 
dysentery and diarrhea. Gainey and 
Lord™ made a similar study of 782 
intestinal disease outbreaks in the 
United States and Canada for the 
period from 1920 through 1945. Pol- 
luted surface and underground wa- 
ter supplies were responsible for 
56 percent of the outbreaks; break- 
down in water purification ac- 
counted for 14 percent; 18 percent 
were due to pollution of safe water 
supplies during distribution, and 12 
percent were due to miscellaneous 
causes. 

A study (2), based upon a report 
by Wolman and Gorman, is of value 
in showing the water-borne disease 
outbreaks between 1920 and 1945 
for certain population groups. It 
was found that 221 outbreaks, 31.7 
percent of the total, occurred in the 
1,000 and under population group: 
237 outbreaks, 34 percent of the 
total, in the 1,000 to 5,000 population 
group; and 239 outbreaks, 34.3 per- 
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cent of the total, in the communities 
larger than 5,000 population. It is 
apparent that water disease out- 
breaks occurred with the greater 
frequency in the small water sup- 
plies. There is no reason to believe 
that this probability has changed 

The need to obtain better water 
sources, design, operation and treat- 
ment for the small water plant is ap- 
parent. Also, as increasing demands 
are made of streams for sewage dis- 
posal it becomes more important to 
modify our bacteria-oriented think- 
ing in water plant design and treat- 
ment to recognize that viruses, hel- 
minths, protozoa, yeasts, molds, de- 
tergents anc other chemicals are 
found in sewage polluted water. Not 
all of these are removed by the nor- 
mal processes of sewage treatment 
Modern water purification methods 
applied under competent supervision 
may provide processing 
of these waters for public consump- 
tion. But under those conditions, the 
technical operational competence 
needed to guarantee a water of sat- 
isfactory sanitary, chemical and 
physical quality at all times cannot 
be expected, or for that matter, eco- 
nomically justified at the small wa- 
ter plant. Therefore, resorting to the 
exploration of potential unpolluted 
surface and underground water re- 
sources may be desirable. But even 
with such water sources a minimum 
of treatment as turbidity removal, 
if required, and chlorination should 
be provided, as nearly automatic as 
possible. 

In the design of a new water plant, 
or in the reconstruction of an ex- 
isting system, there is a natural re- 
luctance on the part of elected offi- 
cials and private owners to abandon 
an old water supply, even though 
it is not entirely safe. It is the duty 
of the designing engineer to insist 
that such sources of water be physi- 
cally disconnected from the water 
system, unless they can be recon- 
structed to yield a water of satis- 
factory sanitary quality. Also, in 


adequate 


case of emergency there is a great 
temptation to use any water that 
happens to be available. The sep- 
aration of a potable and a non- 
potable water supply by shut-off 
valves or checks, singly or in series, 
is unreliable and is not an acceptable 
substitute for physical pipe dis- 
connection. Studies of water-borne 
disease outbreaks have shown the 
fallacy and tragedy of permitting 
shut-off valves or checks in lieu of 


actual pipe disconnection 
Small Plant Operator Is Busy 


The typical operator of a small 
water plant also supervises or ac- 
tually makes water service connec- 
tions, reads meters, answers com- 
plaints and orders needed minor 


supplies and equipment. He may 


also argue his own case for 
money before the town board, vil- 


more 


lage board, or water company, pay 
for his own journals, run the sew- 
plant, 
flooded basements and operate the 
snow plow. He is lucky if he re- 
ceives half the salary he is worth 
Operators of smal] water plants have 
limited resources available to them, 
and are frequently called upon to 
perform They 
get little support and appreciation; 
yet they carry out their job against 
odds in creditable fashion 

Because the operator is 
many “additional duties,” it is im- 
portant that the plant be 
simple and nearly automatic and 
with the “human element,” insofar 
as possible, eliminated. This objec- 
tive admittedly is ideal; but it is 
nevertheless something to be striven 
for and approached 

In their bulletin, “Policies Gov- 
erning the Design of Public Water 
Supply Systems in Kansas,” the 
Kansas State Board of Health 
states: “One of the most important 
features that the designer must con- 
sider is simplicity of operation. He 
should plan or select apparatus with 
a view to having it so made and in- 
stalled that it will be difficult to 
operate it in any other way than 
that in which it was designed to be 
operated and with a minimum of 
attention 

“Certain inherent differences be- 
tween large and small plants must 
be recognized. Financial limitations 
in initial construction costs and 
operating funds are the most potent 


age treatment pump out 


unreasonable tasks 


given 


smal] 
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factors influencing the design of 
small plants. The methods of han- 
dling, storing and feeding chemicals 
and the method of operating filter 
valves illustrate differences between 
large and small plants which must 
be considered. Devices which re- 
quire continuous interrupted (24- 
hour per day) supervision for satis- 
factory performance are not suitable 
for the smaller cities which are 
financially unable to provide three- 
shift operation.” 

The designing engineer is there- 
fore obligated to take into consid- 
eration the loca] political picture, 
customs and practices so as to de- 
velop a design that will produce the 
desired results under the operating 
conditions likely to prevail in the 
particular situation. In the selection 
of mechanical equipment, the avail- 
ability of service from the manufac- 
turer or his representative, and the 
time required to obtain replacement 
parts should be evaluated when 
specifications are prepared and be- 
fore a product is selected. There is 
no denying that many designs and 
types of equipment are available 
which will produce the desired re- 
sults, if properly operated and main- 
tained. In small water plants, be- 
cause of the points mentioned, a 
design and equipment are needed 
which will produce the desired re- 
sults even if imoroperly operated 
and maintained. Impossible—! Well, 
to the competent professional design 
engineer this is a challenge which 
will require just a little more in- 
genuity 


Quantity Considerations 


Some of the specific factors which 
determine the amount of water 
used for domestic purposes are 
availability of water, the habits of 
the people, the number and type of 
plumbing fixtures provided, the wa- 
ter pressure, the air temperature, 
the newness of a community, the 
types of residential units, lawn 
sprinkling and gardening use and 
related factors. Where possible, the 
actual water consumption under ex- 
isting or similar circumstances and 
the number of persons to be served 
should be the basis for the design of 
a water system. In addition, provi- 
sions should be made for fire and 
possibly for industrial needs and the 
trend of increasing per capita con- 
sumption 

In the absence of specific water 
consumption figures the estimates 
given in Tables 1 and 2 may be used 
as a guide. They should not be used 
blindly as wide variations are pos- 
sible, dependent upon local factors. 

The AWWA Committee 4440-M 
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Table 1—E£stimated Water Consumption at Different 


Types of Establishments 
Flow in Gallons, 
Per Person or 
Type of Establishment Unit Per Day 
Dwelling Units, Residential 
Private dwellings on individual wells or metered supply . 50 
Apartment houses on individual wells . yt 75 
Private dwellings on public water supply, unmetered .... 100 
Apartment houses on public water supply, unmetered ... 100 
Subdivision dwelling on individual well, or metered supply, 
per bedroom 
Subdivision dwelling on public water ‘Supply, unmetered, per 


Dwelling Units, Transient 
Hotels 
Boarding houses 
Lodging houses and tourist homes 
Motels, without kitchens, per unit 


Camps 
Pioneer type 
Children's, central toilet and bath 
Day, no meals .. 
Luxury, private bath 
Labor 
Trailer with private toilet and bath, per unit (2¥% persons) (a) 


Restaurants (including Toilet) 
Average 
Kitchen wastes only 
Short order 
Short order, paper service 
Bars and cocktail lounges 
Average type, per seat 
Average type, 24-hour, per seat 
Tavern, per seat 
Service area, per counter seat (tol! road) 
Service area, per table seat (toll road) . . 


Institutions 


Average type 
Hospitals 


Schools 
Day, with cafeteria or lunch room 
Day, with cafeteria and showers 
Boarding 


Theatres 
Indoor, per seat, two showings per day , 
Outdoor, including food stand, per car (3 1-/3 persons) 


Automobile Service Stations 
Per vehicle served 
Per set of pumps . 


Stores 


First 25-ft frontage 
Each additional 25-ft frontage 


Country Clubs 


Resident type . 
Transient type, serving meals 


Factories, sanitary wastes, per shift . 

Self-Service Laundry, per machine 

Bowling Alleys, per alley . 

Swimming Pools and Beaches, toilet and shower . 

Picnic Parks, with flush toilets 

Fairgrounds (based on daily attendance) 

Assembly Halls, per seat 

Airport, per passenger 

(a) Add 125 gollons per trailer space for lown sprinkling, cor washing, leakage, etc. 


NOTE: Water under pressure, flush toilets and wash basins are assumed provided unless other- 
wise indicated. These figures ore offered as ao guide; they should not be used blindly. Add for 
any continuous flows and industrial usages. Figures ore flows per copite per doy, unless other- 
wise 


111 








Table 2—Miscellaneous Water Usage Estimates 


Unit 
Water closet, tank 
Water closet, flush valve, 25 psi 
Wash basin 
Bathtub 
Shower head . 
Garden hose, % inch, 25-ft head 


Garden hose, % inch, %4-inch nozzle, 25-ft head 
Fire hose, 14% inch, ¥-inch nozzle, 70-ft head 


Continuous flowing drinking fountain 
Lawn sprinkler 4 
Automatic home laundry machine 
Dishwashing machine, home type 
Dishwashing machine*, commercial, 


stationary rack type, at 15 psi 
conveyor type, at 15 psi 


Garbage grinder, home type 


*Does not include water to fill wash tonk 


Normal Water 
Consumption 
4 to 6 gal per use 
30 gpm 
1% gal per use 
30 gal per use 
25 to 30 gal per use 
200 gph 
300 gph 
2400 gph 
75 gph 
120 gph 
30 to 50 gal per load 
6 gal per load 


6 to 9 gpm 
4 to 6 gpm 


1 to 2 gpd per person 





Water Use* 


Automatic home-tyoe washing machine 
Automatic home-type dishwasher 


Garbage disposal unit, home-type 


Lawn sprinkler, 3000 sq. ft. lawn, 1-inch 


per week 


Air conditioner, home-type, water-cooled, 3 
ton unit, 8 hrs. per day, 2 gpm per ton 


*Adapted from “land Uses and Water Consumption Requirements 


Total gpcd 
gal 
36 t 5 
per load 

4 to 8 
per load 

3 to 

1850 75 
per week 

2880 825 
per day 

Public Works, 90, 120 


April, 1959. (Abstract and condensation of thesis by Rodolfo Silva 





(4) reported recently on domestic 
water use and the effects of climate 
and family income, residential-re- 
quirement trends and peak-demand 
data. A study of 113 metered water 
systems showed median water con- 
sumption ranging from 45 to 131 
gped with extremes of 24 to 162 
gped.) In general, residential wa- 
ter sales west of the 100th meri- 
dian were double (in excess of 
100 gpcd) those east of it (close to 
50 gpced). Family income is related 
to water usage but other 
also affect usage. A report of the 
American Water Works Service Co 
on 58 systems east of the 100th 
meridian showed a water consump- 
tion of 111 gpd per service in 1939, 
increasing steadily to 142 gpd in 
1956. Variations in peak demands in 
51 systems between 1930 and 1956 
confirmed that the maximum day is 
1.5 times the average day. Additional 
storage of 10 to 25 percent to com- 
pensate for special summer lawn 
sprinkling, air conditioning and re- 
frigeration was indicated from a 
study of five communities 

A study by Ralph Porges (5) 
based on Public Health Service in- 


factors 
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ventories as of 1954 showed that the 
median municipal wate 
consumption in 162 communities in 
39 states ranged from 42 to 92 gpcd 
with the higher water consumption 
in arid states. The median municipal 
water consumption in 1,474 commu- 
nities ranged from 119 to 210 gpced 
and averaged 143 gpcd. This survey 
included all communities of 10,000 
population and over, and a 40 per- 


domestic 


cent sample of communities having 
populations 5,000 to 10,000 

It must not be forgotten that large 
median exist 


variations from the 


and that these data may not apply 
to many small water plants. Meter- 
ing could reduce water consump- 
tion by 25 percent or more. Water 
districts and water companies re- 
ported a consumption of 114 gpcd 
B. A. Poole, Director, Bureau of 
Environmental Sanitation, 
State Health Department 
(6) that, for the 1940 to 1954 period 
the average annual increase in wa- 


Indiana 


reported 


ter consumption for municipalities 
in the 2,500 to 25,000 population 
range was 1.9 gped. The average wa- 
ter consumption in 1954 was 115 
gped. In communities of less than 


2,500 population the average annual 
increase in water consumption was 
found to be 0.43 gpcd and the aver- 
age water use 62 gpcd in 1954 

A question to be decided early in 
the preliminary planning stages is 
the future population upon which 
to base the design. (See “Popula- 
tiontion Projections for Local 
Areas,” Meyer  Zitter, Pustic 
Works, June, 1957.) The estimated 
population 25 years later is a gen- 
erally recommended basis, although 
certain parts of the water system 
such as mechanical equipment may 
be designed for a lesser period, and 
a reservoir, dam and drainage area 
may be designed for 50 or 100 years 
hence. In some instances it is de- 
sirable deliberately to plan for 
temporary installations with the full 
realization that they will be 
doned in a relatively short time 


aban- 


Population growth in this country 
s now greatest in “exurban” or 

ringe” areas of metropolitan cen- 
ters and the trend is expected to 
ontinue. Yet in the development 
stages of these areas there does not 
exist an adequate tax base to finance 
utility be of 
sufficient capacity to serve the in- 

population of 25 
There is a need for 


and planning of such areas 


systems which will 


reased years 


zoning 


hence 


In general, small water plants 
ving residential communities 
hould be designed on the assump- 
tion that the daily total consump- 
tion takes pla e in 12 to 16 hours 
Proposed or potential] building 
ind existing dwellings can be as- 
sumed to contribute 3.5 persons pet 
unit. If the maximum day 
times the average day, and 
consumption 100 
gy d, the per capita plant design 
would be: 100 x 15 x 24 6 
600 gpced if the plant 
100 x 15 x 24 16 


the daily water 


operates 6 


a day 


hour 


> 
ec 1 
225 gpced if the plant operates 


16 hours a day. (Se« 
Estimate.”) 
The type of water plar t. the need 


for attention, and the cost of opera- 


Ps ak De mand 


versus the cost of additional 


capacity will usually deter- 


the design operat 
age must, of course. 

juate. Storage and plant 

f fire flow are additional 


tions 


Mar y 


les mn guides or 


health departments have 
standards to assist 


These are 


usually minimum standards 


the designing engineer 


Water Supply Sources 


Long-term ainfall and stream 
flow data, as well as ground water 


nformation are available from the 
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Geological Survey, but these seldom 
apply to small watersheds, Rainfall 
data for specific areas are also avail- 
able from local weather stations, 
airports, and water works. Unit hy- 
drographs, maximum flows, mini- 
mum flows, mass diagrams, charac- 
teristics of the watershed, rainfall, 
percolation 
losses, and future water consump- 
tion should be considered for design 
purposes and storage determinations 
where these are applicable. State 
and local health departments may 


evaporation losses, 


have additional data 

A study in Kansas showed that 
where the annual rainfall was 40 
in., the storage needed was at least 
125,000 


wate! and the 


gallons per person using 
ninimum drainage 
area tributary to the 


91 
“ 


reservoir 


should b« ; acres per person 


here the rainfall is 30 in./yr 
either the storage or drainage should 
be 40/30 of the figures given. It is 
assumed that the water consumption 
is 155 gped. (7) The minimum wa- 
tershed yield in New England has 
been estimated at 0.2 to 0.4 cfs per 
square mie with minimum stream 
flow averaging 0.10 to 0.12 cfs on 
small watersheds. The highly de- 
veloped New York City Croton wa- 
yield of 


] j 
Sq jare mie O1 


tershed has an average 
about 1 med per 
drainage area with an annual rain- 
fall of 46 in./y1 


Where mpin s needed 


al'y-operated pumps should have 


} 
eicc- 


liesel standby units hav- 
50 percen 
Whe re 


for pumps sup- 


t i the re- 
standby 
rs and_ similar 
percent capacity 
if gravity flow of 

! ining power! 


rshed inoff can be esti- 

mated lifferent ways. Flood run- 

off is unimportant in water supply 

ex | S atlecting reservoir capac- 
spillway design 

estimating the av- 

inoff is 

may be written as 


given by 


R (11 0.29 R) 
(0.035 T 0.65) 
F is the annual runoff in 
1e annual rainfall in inches, 
the mean annual tempera- 
degrees F. This formula is 
reported to be particularly applic- 
able to streams in northern New 
England and in rough mountainous 
districts along the Atlantic Coast 
For small water systems, where the 
storage would be relatively small, it 


s suggested that design be based on 
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realty subdivision, central school or 
children’s camp. Therefore, the de- 
sign flow to determine distribution 
is important to take into considera- system capacity should reflect the 
tion the probable losses due to pattern of living or operation, prob- 
evaporation from water surfaces able water usage, and demand of 
during the year and during the that particular type of establishment 


warmer months. This becomes very or community At the same time, 
consideration should be given to the 


the year of minimum rainfall or 
about 60 percent of the average. 
In any reservoir storage study it 


significant in small systems when 

the water surfaces exceed 6 to 10 location of existing and future in- 
percent of the drainage area. Since stitutions, industrial areas, suburban 
evaporation varies greatly from or fringe areas, highways, shopping 


place to place, local data should be schools, subdivisions and 


centers, 
obtained and utilized direction of growth. In this connec- 
tior., reference to the city, town or 
regional “Comprehensive Plan” o1 
Master Plan,” where available, can 
Generally, larger 


Peak Demand Estimates 


The maximum hourly or peak de- 
mand flow, upon which to base the be very helpful 
cities have a higher per capita water 
cities; but 
higher 


design of a water distribution sys- 
tem, should be determined for each 
situation. A small residential com- 
munity, for example, would have 
characteristics different from a new larger communities 


consumption than smalle: 


smaller communities have 


percentage peak demand flow than 
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@ FIGURE 1. Probable maximum momentary water demand. 


average daily 


KEY TO DATA USED: (1) Maximum demand: 9 mnual flow; 
’) Maximum demand: 100 Calif.); 
(3) Fixture unit basis: Flush tanks, 1 bath, total 10 fixture units per house; (4) 
Flush valve system, A. P. Kuranz, “Studies on Maximum Momentary Demand,” 
J. Am. Water Wks. Assoc., (Oct. 1942); (5) Flush tank system, Kuranz, (op. cit.) 
6) Small house on small lot, very little lawn sprinkling, D. R. Taylor, “Design of 
Main Extensions of Small Size,” Water & Sewage Wks. (July 1951 7) Average 
2-3 bedroom house, average lawn sprinkling, Taylor, (op. cit Fixture unit basis: 
2-bath house, total 19 fixture units per house (peak); (9) Fixture unit basis: 2-bath 
house, 19 fixture units, average discharge; (10) Paul Campbell, Federal Housing 
Authority; (11) D. A. Root and T. R. Camp, “Equitable Charges for Fire Protection,” 
Water & Sewage Wks., (June 1956) 


25 (no. dwel. units)'> (for less than 625 d.u., 
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Various bases have been used to 
estimate the probable peak demand 
One assumption (8) for small water 
plants serving residential commu- 
nities is to say that for all practical 
purposes, almost all water for do- 
mestic purposes is used in 12 hours 
The maximum hourly rate is taken FOR SYSTEM PREDOMINANTLY 
as twice the maximum daily rate, WITH FLUSH VALVES 
and the maximum daily rate is 1% 
times the average maximum month- 
ly rate. If the average maximum 
monthly flow is 1% times the av- 
erage monthly annual flow, then the 
maximum hour’s consumption rate 
is 9 times the average daily flow 





ge 83 


‘ 
POR SYSTEM PREDOMINANTLY 


WITH FLUSH TANKS 


$5888 £8 


rate 

Another basis (9) used on Long 
Island is: Maximum Daily Flow 
Rate 4 times average daily flow 
rate; maximum 6-hour rate 8 


times average daily flow; and maxi- x 8 8 3 8 3 8 


mum l1-hour rate 914 times av- 




















erage daily flow. 

A study (10) of small water sup- ptaptet Gem Revers af the Coordinating Commitios 
ply systems in Illinois seems to in- 
dicate that the maximum hourly de- 
mand rate is 6 times average daily 
consumption. area will enter and will 

An analysis by Wolff and Loos 15 to 20 gal. per person. A perform- water usage will be 10 gal. per res- 


‘ 


(11) showed that peak water de- ance study after one year of opera- taurant customer of which 10 per- 
mands varied from 500 to 600 per- tion of the Kansas Turnpike service cent is in connection with gasoline 
cent over the average day for older areas (17), showed that 20 percent service, and that plant flows may in- 
suburban neighborhoods with small of cars passing service areas will rease 4 to 5 times in a 

lots; to 900 percent of neighborhoods enter, that there will be 14% restau- seconds 

with % to %-acre lots; to 1,500 per- 
cent for new and old neighborhoods 
with 1/3 to 3-acre lots. Table 3—Demand Weight of Fixtures in Fixture Units* ; 

The results of a composite study Weiaht in 
(12) (13) (14) of the probable Type of Supply pee 
maximum momentary demand are Fixture or Group! Occuponcy Control Units 
shown in Fig. 1. It is cautioned, Water closet Public Flush valve 
however, that for other than average Water closet Public Fiush tank 
conditions the required supply Pedestal urinal Public Flush valve 
should be supplemented as might be Stall or wall urina Public Flush valve 
appropriate. Stall or wall urinal Public Fiush tank 

Peak flows have also been studied Lavatory Public Faucet 
at camps, schools, apartment build- Bathtub Public Faucet 
ings, highway rest areas and other Shower heac Public Mixing valve 
places Service sink Office, etc Faucet 

The design of water requirements Kitchen sink Hotel or restaurant Faucet 
at total road and super highway Water closet Private Flush valve 
service areas introduces special Water closet Private Flush tank 
considerations which are typical for Lavatory Private Faucet 
the installation. It is generally as- Bathtub Private Faucet 
sumed that the sewage flow equals Shower head Private Mixing valve 
the water flow. In one analysis (15) Bathroom group Private Flush valve for closet 
the extreme peak flow was esti- Bathroom group Private Flush tank for closet 
mated at 1,890 gpd per counter seat Separate shower Private Mixing valve 
and 810 per table seat; but the peak Kitchen sink Private Faucet 
day was taken as 630 gpd per Laundry trays (1 to 3) _—~Private Faucet 
counter seat and 270 gpd per table Combination fixture Private Faucet 
seat. In a study of national turnpike 


@ FIGURE 2. Estimated curves for demand load, flush tank and flush valve systems. 


require rant customers per car, that average 





and highway restaurant experience - & rw ape es we —— for Buildings, National Bureou of Standards Building 
: - Mater; Nov. 1941 

6 . alin - ated at 350 erials on tructures Report 
(16), the flow was estimate d at 35 tFor supply outlets likely to impose continuous demands, estimate continuous supply seporotely 
gpd per counter seat plus 150 gpd and add to total demand for fixtures 
per table seat. The flow was 200 per- TFor fixtures not listed, weights may be assumed by comparing the fixture to a listed one using 
cent of the daily average at noon water in similor quantities and at similer rates 
ai srs a ai §The given weights ore for total demand. For fixtures with both hot and cold water supplies, the 
and 160 percent of the daily average weights for maximum separate demands may be taken os three-fourths the listed demand for 
at 6 pm. It was concluded that ten supply. 


percent of the cars passing a service 
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It must be emphasized that actual 
meter readings from a similar-type 
establishment or community should 
be used whenever possible in 
preference to an estimate. Time 
spent to obtain this information is 
a good investment, as each installa- 
tion has different characteristics. 
Hence the estimates and procedures 
mentioned here should be used as 
a guide to supplement specific 
studies and to aid in the applica- 
tion of informed engineering judg- 
ment 

Peak flows for apartment-type 
buildings can be estimated using 
the curves developed by Hunter 
(18). Fig. 2 and Table 3 can be used 
in applying this method. Additions 
should be made for continuous flows. 


Distribution Storage Requirements 


Water storage is necessary to help 
meet peak demands, fire require- 
ments and industrial needs; and to 
maintain relatively uniform water 
pressures, to eliminate the necessity 
for continuous pumping, to make 
possible pumping when the electric 
rate is low and to use the most 
economical pipe sizes. The size and 
type of storage is determined by 
which of these specific factors or 
criteria are to be met. Other things 
being equal, a large diameter shal- 
low tank is preferable to a deep 
tank of the same capacity. It is less 
expensive to construct and water 
pressure fluctuations on the distri- 
bution system are less. The cost of 
storage compared to the decreased 
cost of pumping, the increased fire 
protection and lowered fire insur- 
ance rate, the greater reliability of 
water supply and decreased prob- 
ability of negative pressures in the 
distribution system will be factors 
in making a decision. 

In general, it is recommended that 
water storage equal not less than 
one-half the total daily consump- 
tion, with at least one-half of the 
storage in elevated tanks. A pre- 
ferred minimum storage capacity 
would be the maximum day usage 
plus fire requirements, less the daily 
capacity of the water plant and 
system for the fire flow period. In 
smal] communities, real estate sub- 
divisions, institutions, camps and 
resort places, elevated storage 
should be equal to at least one full 
day's requirements during hot and 
dry months when lawn sprinkling 
is heavy. A 2 or 3-day storage is 
preferred. The amount of water re- 
quired during peak hours of the day 
may equal 15 to 25 percent of the 
total maximum daily consumption. 
This amount in elevated storage will 
meet peak demands, but not fire re- 
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quirements. Some engineers provide 
storage equal to 20 to 40 gallons 
per capita or 25 to 50 percent of the 
total average daily water consump- 
tion. 

It is good practice to locate ele- 
vated tanks near the area of great- 
est demand for water and on the 
side of town opposite which the 
main enters. Thus peak demands are 
satisfied with the least pressure loss 
and smallest main sizes. All distri- 
bution reservoirs should be covered: 
provided with an overflow which 
will not undermine the footing, 
foundation or adjacent structures; 
and provided with a drain, wate: 
level gage, access manhole with 
overlapping cover, ladder and 
screened air vent. The bottom of 
ground level reservoirs should be 
above the ground water table and 


above any possible flood water level. 
In any case, sewers, septic tanks, 
tile fields, cesspools, manure piles, 
privies, drains or standing water 
should be at a lower elevation than 
the bottoms of reservoirs, at least 
50 and preferably 100 feet away 
Steel standpipes, reservoirs and 
elevated tanks are made in a va- 
riety of sizes and shapes. As nor- 
mally used, a standpipe is located 
at some high point to make avail- 
able most of its contents by gravity 
flow and at adequate pressure; a 
reservoir provides mainly storage. 
The altitude of elevated tanks, 
standpipes and reservoirs is usually 
determined, dependent on topog- 
raphy, to meet special needs and 
requirements. Elevated tanks rising 
more than 150 ft. above the ground 
or located within 15,000 ft. of a 
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@ FIGURE 3. Construction details of a typical small concrete reservoir. 





landing area, and in a 50-mile wide 
path of civil airways, must meet the 
requirements of the Civil Aero- 
nautics Administration. 

Pittsburgh-Des Moines Steel Co. 
manufactures various shape ele- 
vated tanks with capacities ranging 
upward from 10,000 gallons; Chicago 
Bridge and Iron Co. makes elevated 
tanks from 15,000 gallons capacity 
up; R. D. Cole Mfg. Co., from 5,000 
gallons; Graver Tank and Mfg. Co.., 
from 25,000 gallons; Darby Corpora- 
tion, General American Transporta- 
tion Corp., Nooter Corp. and Ham- 
mond Iron Works and others also 
supply tanks. Most of these firms 
also design, fabricate and erect 
standpipes and reservoirs. Rein- 
forced prestressed concrete tanks 
are made by Preload. Wood tanks 
are made of cypress, redwood, fir 
and longleaf yellow pine. Wooden 
tanks are made in capacities from 
125 gallons up by Caldwell and 
Federal. Properly designed and con- 
structed wooden tanks can be ex- 
pected to last 15 to 20 years or 
longer. 


Fire Protection, Monetary Savings 


For practically any small com- 
munity, the provision of an ade- 
quate water system for fire protec- 
tion will result in a_ significant 
reduction in fire insurance rates 
The Grading Schedule (19) used 
by the National Board of Fire Un- 


derwriters is a means of classifying 


cities, towns, villages or other mu- 
nicipal organizations with reference 
to their fire defenses and physical 
conditions. In arriving at an in- 
surance rate, the schedule gives wa- 
ter supply in a community a weight 
of 34 percent, fire department 30 
percent, fire alarm 11 percent, fire 
prevention 6 percent, structural 
conditions 14 percent, building de- 
partment 4 percent and police de- 
partment 1 percent; 32 different 
items are considered in evaluating 
the water supply. However, elaborate 
fire equipment can be given little 
credit if the water supply is inade- 
quate and vice versa. Hence it is 
not practical to state categorically 
what the fire insurance rate would 
be in a community with a good wa- 
ter supply and what it would be in 
another with a poor water supply 
because there are gradations of good 
and bad and because of the othe: 
factors entering the grading system 

It is useful howeve: to be able 
to make economic comparisons to 
show the need or desirability of 
adequate fire service. A hypotheti- 
cal comparison is shown in Table 4 
for this purpose The designing en- 
gineer is encouraged to review his 
plans with the local 
having jurisdiction so as to 


rating bureau 
obtain 
the most favorable firs 

rate for the particular 

under consideration. The 

surance savings reflected should 
the very least, be compared w 


the additional cost in required wa- 
ter plant capacity and increased pipe 
size to provide fire protection, and 
the cost of money at the time of 
construction 

An example will serve to illustrate 
the value of a good public water 
supply and fire department to the 
individual home owner. The hypo- 
thetical residential fire insurance 
rates in Table 4 are used 

A frame dwelling upon 
$15,000 fire insurance 


which 
is pur hased 
would require an annual premium 
of 15,000 « 0.10 100 $15.00. If 
the dwelling contents are insured 
for $5,000, the annual premium 
would be 5,000 « 0.16 100 = $8.00, 
for a total of $23.00 per year. This 
same dwelling in a community hav- 
ing an average fire department and 
a public water supply adequate only 
for domestic consumption, or hav- 
ing only would 
have to pay an annual premium of 
0.26 cent or $39.00 on the dwelling 
and 0.32 cent or $16.00 on the con- 


11 
wes, 


individual 


tents, a total of $55.00 per year 


Under the circumstances given, a 


‘ 
home owner would be paying $32.00 


pe year more for fire protection 
because the water supply was not 
ace quate for fire fighting pu poses 
This $32 per year from 500 homes 
will pay off a bond $238,000 
20 years at 3 f ent interest 


addi- 


ost [to such ing as ny- 


This amount would pay the 


we tor 





Table 4—Representative Hypothetical Mercantile and Residential Fire Insurance Rates 


Rates per $100 Insurance Purchased per Annum 


Residential Property (b) 


Brick Structure Frame Structure 


Mercantile Property (a) 


Dwelling Building Contents Building Contents 


Business 
Contents Only Only Only Only 


Community Description Building Contents 
Good water system and fire department, and good overall 
community grading $ 40 


Generally good water system and fire department, and 
good overall community grading 48 


Poor water system and generally poor fire department, 
mainly fair construction and overall grading poor 


Average fire department (c), volunteer or paid, water sys 
tem adequate for domestic consumption but inade 
quate for fire protection 


Average fire department (c), volunteer or paid, no water 
system, may use cisterns 


No fire department and no water system, no features of 


community protection 1.38 1.51 1.3% 3: 39 ; 41 
@) Assume 2-story buildings, wood floor joists, business store on first floor, dwelling unit on second floor. No deficiency charges token for substandor 


roof, heating or chimney; no credit for fire extinguishers, etc 
b) One to four-family occupancy 
(c) Fire department is not a factor becouse water supply is deficient 


NOTES: (1) An individually owned water system is not recognized but a private water company with responsible personne! is recognized. A seasone 
water system is not recognized as a water system for year around insurance rate. (2) Where the water supply is considerably better than the 
fire department, or vice versa, the better feature cannot be utilized to full value. In recognition of this fact an additional deficiency is osmigned 


where the divergence of these feotures is excessive 
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fire protection, over a system de- 
signed only for domestic consump- 
tion. 


Ground Water Sources 


The sources of water supply are 
divided into major classifications; 
namely, ground water and surface 
water. To these should be added 
for completeness rain water and 
demineralized water. The ground- 
water supplies include dug, bored, 
driven and drilled wells, springs and 
infiltration galleries. The surface- 
water supplies include lake, pond, 
river and creek supplies. 

In general, drilled wells are pre- 
ferred for small water supplies 
where an adequate volume of satis- 
factory water is available. Special 
dug wells, infiltration galleries and 
driven wells are also very satis- 
factory where water-bearing forma- 
tions are found and the available 
water has desirable characteristics 
Gravel wal] construction of wells 
provides a better yield in some in- 
stances, particularly where a fine 
water sand is encountered. The sim- 
plicity of operation and dependa- 
bility when properly developed 
make such supplies particularly 
suitable where only part time non- 
professional operating personnel is 
available 

The proper location of wells with 
reference to probable sources of 
sewage and chemical pollution is 
dependent upon many factors. An 
excellent summary of studies and 
reports on the travel of pollution 
appeared in the October, 1957, issue 
of the Journal of the AWWA 
Reference to that article will assist 
in the application of engineering 
judgment. The health department 
sanitary engineer should also be 
consulted 

Some basic considerations to pro- 
tect the quality of a ground-water 
supply are brought out in AWWA 
Standards for Deep Wells, A 100-58: 
Sec. Al-11.1-General, is particular- 
ly pertinent. “In the construction 
of wells the intention should be to 
produce a safe water. This aim can 
normally be realized if, in selecting 
the well site, due consideration is 
given to possible sources of con- 
tamination in surrounding areas and 
proper heed is paid to casing the 
well as described in Sec. Al-5 and 
sealing the well as 
in Sec. Al-8. Only when a sin- 
gle available water - bearing for- 
mation lies so near the surface that 
it is continually contaminated is 
production of a safe supply not 
feasible.” 

The top of the finished well casing 
terminate at least 18 in 


grouting and 


should 
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above the finished concrete floor 
around the well, above ground and 
above any possible flood level. At 
least two wells and an auxiliary 
source of power are recommended, 
and in some cases required, de- 
pending upon the available storage, 
frequency and duration of power 
failures, and availability of reliable 
pump service. 

The consulting engineer should 
refer to AWWA A100-58 when pre- 
paring his plans and specifications 
for the construction of a deep well. 
Additional design criteria are given 
in A Report of the Great Lakes- 
Upper Mississippi River Board of 
State Sanitary Engineers of Policies 
for the Review and Approval of 
Plans and Specifications for Public 
Water Supplies normally available 
from the State Sanitary Engineer. 
To assure good well construction, 
it is important that a proper test 
is made for yield and drawdown, 
that well grouting and sealing are 
done effectively, that clean water 
is used in well drilling, that the 
well is properly developed and dis- 
infected on completion, and that an 
accurate well log is obtained from 
the well driller. 

It is often advisable to drill test 
wells to obtain an indication of the 
quantity of water available, depth 
to water, and the physical, chemical 
and bacterial quality of the water 
before a final decision is made. 
Laboratory examination of repre- 
sentative water samples from test 
wells will determine the need for 
treatment such as softening, iron 
removal, hydrogen sulfide removal 
and chlorination, and hence the 
suitability as well as total cost for 





the intended purpose. The test wells 
should be filled with concrete or 
otherwise sealed so as to restore, 
as far as feasible, the controlling 
geological conditions that existed 
before the well was drilled. (See 
Sec Al-13 Sealing Abandoned 
Wells, AWWA Standard for Deep 
Wells, A100-58). 


Surface Water Sources 


All surface water supplies are 
subject to intermittent pollution and 
must be treated to a greater or 
lesser degree to make them safe to 
drink. Additional treatment beyond 
safety, to make the water consist- 
ently attractive and acceptable, is 
usually needed. If elaborate treat- 
ment is needed, it would be best to 
abandon the idea of using a surface 
water supply and resort to a ground 
water supply if at all possible and 
practical Where a surface water 
supply is used, a reservoir or lake 
that can be controlled and does not 
receive sewage or industrial waste 
pollution, would be preferred to a 
stream or creek, the pollution of 
which would be very difficult to 
control from a practical standpoint. 

There are many situations where 
there is no practical alternative to 
the use of streams for water supply. 
In such cases carefully designed 
water treatment plants should be 
provided with full consideration and 
knowledge of the amount and de- 
gree of biological, chemical and 
physical pollution at times of aver- 
age, low and high flows. This will 
require a map of the watershed 
showing streams, swamps, property 
boundaries and water surfaces; 
topography, types of vegetation, soil 





Table 5—A Classification of Waters by Concentration of Coliform 


Bacteria and Treatment Required to 


ender the Water of Safe 


Sanitary Quality 


positive; approximate! 
form bacteria per 1 mi. 


Not more than 50 per 100 mi. 


Not more than 5000 per 100 mi and this 
MPN exceeded in not more than 20% of 


samples. 


MPN goer than 5000 per 100 mi in more 
0% of samples and not exceeding 
20,000 per 100 mi in more than 5% of 


than 


the samples. 


MPN greater than 20,000 per 100 mi. 


Maximum Permissible Average MPN 
No. Colitorm Bacteria per Month 


1 Not more than 10% of all 10-mi portions 
less than 2.2 coli- 


Treatment Required 


No treatment required of un- 
derground water, but a min- 
imum of chiorination § re- 
quired of surface water. 
Simple chlorination or 
equivalent. 


Rapid sand filtration (in- 
cluding coagulation) or its 
equivalent plus continuous 
chlorination. 


Auxiliary treatment such as 
30-90 days storage, preset- 
tling, prechiorination, or 
equivalent pilus complete 
filtration and chlorination. 


Prolonged storage or equiva- 
lent to bring within Groups 
1-4 








types, dwellings and industries; land 
and stream uses and pollution 
classification; animal population; 
and roads. Such a map should be 
supplemented by an inspection and 
plans for watershed control. 


Treatment Required 

An indication of the degree of 
treatment water should receive, 
based upon the bacterial quality of 
the untreated water, is given by 
the Public Health Service (20). The 
classification is summarized in Table 
5. As previously mentioned, for wa- 
ter to be generally acceptable, other 
treatment may be required in addi- 
tion to that necessary for the elimi- 
nation of disease-producing organ- 
isms. People expect the water to 
be safe, attractive to the senses, 
soft, non-staining and neither scale- 
forming nor corrosive to the water 
system. 

It should be brought out again 
that the design of treatment facili- 
ties for small water plants must 
recognize, in addition to the amount 
and degree of pollution, the person- 
nel available to control operation. 
Factors of safety should be built 
into the design to assure that a 
satisfactory water is produced in 
spite of carelessness or even negli- 
gence in operation. Generous pre- 
and post-chlorination capacity, 
longer detention periods, lower fil- 
tration higher wash wate 
rates, special slower opening filte: 
valves, and alarm devices are some 
of the features that might be built 
into the basic design. 


Intakes and Screens 


Conditions to be taken into con- 
sideration in design of intakes in- 
clude high and low wate: 
navigation or allied hazards; floods, 
and storms; floating ice and debris: 
water velocities, surface and sub- 
surface currents, channel flows and 
stratification; location of sanitary, 
industrial and storm sewer outlets 
and prevailing wind direction 

Small communities cannot afford 
elaborate intake structures. A sub- 
merged intake crib, or one with 
several branches and upright tee 
fittings anchored in rock cribs 4 to 
10 feet above the bottom, is rela- 
tively inexpensive. The inlet fittings 
should have a coarse strainer or 
screen with about one-inch mesh 
The total area of the inlets should 
be at least twice the area of the 
intake pipe and should provide an 
inlet velocity less than 0.5 fps. Low 
entrance velocities reduce ice trou- 
bles and are less likely to draw in 
fish or debris. Sheet ice over the 
intake structure also helps avoid 


rates, 


stages; 
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anchor ice or frazil ice. If ice-clog- 
ging of intakes is anticipated, pro- 
vision should be 
emergency intake, or for injecting 
steam, hot water or compressed air 
at the intake. Back-flushing is an- 
other alternative which may be in- 
corporated in the design. Fine 
screens at intakes will 
clogged, hence they should not be 


made for an 


become 


used unless installed at accessible 
locations which will make regular 
cleaning a simple task. Duplicate 
stationary screens in the flow chan- 
nel, with % to %-in. corrosion-re- 
sistant mesh can be purchased 
Some engineers have used slotted 
well screens in place of a sub- 
merged crib intake for small sup- 
plies. The screen is attached to the 
end of the intake 
mounted on a foundation to keep it 
off the bottom, and if 
crushed rock or 
dumped over the screen. For ex- 
ample, a 10-ft. section of a 24-in 
dia. screen made by Edward E 
Johnson, Inc. with %%4-in. openings 
is said to be able to handle 12 mgd 
at an influent velocity of less than 
Attachment to the 
foundation should be made in such 


conduit and 


desired 


gravel can be 


0.9 It per sec 


a way that removal for inspection 
1S possible 

In large installations, intakes with 
multiple-level inlet ports are pro- 
vided in deep reservoirs, lakes o1 
streams so as to make possible se- 
lection of the best water, when the 
water quality varies with the sea- 
son of the year and weather: n- 


ditions 
Micro-straining 


Micro-straining is a process de- 
signed to reduce the suspended 
solids, including plankton, in a wa- 
ter. The filtering media consist of 
very finely woven fabrics of stain- 
less steel on a revolving drum. Ap- 
plications to water supplies are pri- 
marily 1) the clarification of rela- 
tively clean surface waters low in 
true color and colloidal turbidity 
in which micro-straining and dis- 
infection constitute the complets 
treatment 
of waters ahead of slow or rapid 


and 2) the clarification 


sand filters to increase filter runs 
Removals of the commoner types of 
algae have been as high as 95 per- 
cent. Wash water consumption may 
run from 1 to 3 percent of the flow 
through the unit. Blinding of the 
fabric rarely occurs but may do so 
from inadequate wash water pres- 
sure or the presence of bacterial 
slimes. Cleansing is readily accom- 
plished by means of commercial 
hypochlorite (21). Small 
maintenance 


sodium 
headlosses and low 


costs may make the micro-strainet 
attractive for small installations 

There are four standard units, 
the smallest 2% ft. dia. x 2 ft. wide. 
This has a capacity varying between 
50,000 and 250,000 gpd depending on 
the type and amount of solids in the 
water and the fabric used 


Chlorination 


Chlorination is the most common 
method of disinfecting water for the 
purpose of destroying disease-pro- 
lucing organisms. The required 
chlorine dosage should take into 


consideration the amount and type 


of chemical, physical and organic 
pollution likely to be present and 
pretreatment given the wat Not 


o be forgotten are the type ot 


microorganisms endemic to the 
wea, the pH and temperature of 
the water and contact tims 
example, Butterfield’s (22) 

led to the practical recommen 
that effective disinfection of 
achieved if 
f 02 n 


water can be 
chlorine residual o 
maintained in a water a 
7.0 or less, 0.4 mg/L in a w 
a pH of 8.0, and 0.8 mg/L in 
at a pH of 9.0 or 10.0 A ym bined 
hlorine residual after 60 minutes of 
ng/L at a pH of 6.0, 15 mg L at 
a pH of 7.0 and 18 mg’ ata pH ol 
8.0 is needed for eq sivalent di 
tion. Partially purified poliom 


virus, will usually be in Vi in 


ta 


less than 2 hours by a ! ‘ lual 
hlorine after 10 minutes f 0.05 
me L ata pH of 6.85 t ind a 
esidual chloramine value of 0.50 
to 0.75 mg/L will usually inactivate 
the virus in less than 2 hours. (23) 
Destruction of the Coxsackie virus 
may require 7 to 46 times as much 
free chlorine as does E. coli. (24) 
Another study (25) reports that at 
25°C and a pH value of 7.0, a mn- 
entration of at least 9.0 mg/L com- 
bined residual chlorine was neces- 
inactivation of poliovir 


ry for 
with a contact period of 30 mi: 
and 6 mg/L with a one-hou 
tact time. Infectious hepatitis 

was inactivated by coagulation, set- 
tling, filtration and chlorinat 
1.1 mg/L total and 0.4 mg 
hlorine. (26) 


isolated with 


Viruses have 
considerable 

larity from raw sewage an 
stream samples 400 ft. below 
mary sewage treatment plant out- 
Kelly 


and Sanderson on chlorination of 


falls Laboratory studies by 
sewage (29) “indicate that, depend- 
ng on pH level and temperature, 
residual chlorine values of greater 
than 4 ppm with fifteen minutes 
periods of at 
esidual 


ontact, or contact 


least four hours with a 
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chlorine value of 0.5 ppm, are neces- 
sary to inactivate viruses, and that 
the recommended standard for dis- 
infection of sewage by chlorine (0.5 
residual after fifteen minutes con- 
tact) does not destroy viruses.” 
The tuberculosis organism in sew- 
age has been reported to be de- 
stroyed by chlorination to a residual 
of 2 mg/L with a contact time of 
30 minutes. A substantial reduction 
of tubercle bacilli was obtained by 
slow sand filtration. Others believe 
that a chlorine dose of at least 20 
mg/L with a contact time of 2 hours 
is needed to disinfect adequately a 
biologically treated sewage effluent 
containing tubercle bacilli. The Path- 
ogenic fungus Histoplasma capsula- 
tum can be surface 
water 
reservoirs and in 
protected well water 
action is ob- 
tained at a pH of 7.4 and at a water 
temperature of 26°C with 0.35 mg/L 
free chlorine after four hours con- 
tact and with 1.8 mg/L free chlorine 
after 35 minutes contact. Complete 
filter treatment com- 
removed all viable spores 
even chlorination (28) 
Where a surface water supply is 
chlorinated only, the chlorine dosage 


expected in 


water supplies, in treated 


stored in open 
improperly 


supplies. Fungicidal 


rapid sand 
plete ly 


before 


least the free 
chlorine residual and contact time 
ndicated by Metzler and his co- 
Where a known sewage 
polluted surface water supply is to 


should provide at 


workers 


be used, the treatment must also 
assure removal and destruction of 
protozoal and viral microorganisms. 
recommendation for chlori- 
nation it should be recognized that 
bacterial control of the water in a 
particularly an 
one that has growths 
or incrustations in the pipe, may be 
last unless a free residual chlorine 
(at least 0.2 to 0.4 mg/L) is main- 
tained in all active parts of the dis- 
tribution Chlorinator ca- 
pacities therefore may, in some in- 
determined by the 
dosage needed to accomplish this 
objective. Treatment proportional to 
water flow can be obtained by any 
of several devices. It is especially 
desirable in small supplies 

In the treatment of a surface wa- 
ter supply, the chlorinator should 
have a capacity to pre-chlorinate at 
20 mg/L or more and post-chlori- 
nate at 3 mg/L. A capacity of 3 
mg/L is suitable for the disinfec- 
tion of ground water supplies; but 


In any 


distribution system 
old system or 


system 


stances, be 


more is needed for carrying a free 
chlorine residual in a distribution 
system and for special treatment, 
such as iron or hydrogen sulfide 


removal 
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Commercial equipment for adding 
hypochlorite solution includes the 
orifice box type with or without a 
pump; the timed solution drawoff 
pipe with pump; the diaphragm or 
displacement pump; the displace- 
ment pressure storage tank; the 
venturi feeder; and the calcium hy- 
pochlorite tablet feeder. The posi- 
tive-feed type of hypochlorinator is 
usually preferred. Hypochlorinators 
are available in sizes to feed from 
15 gallons or less to several hun- 
dred gallons per 24 hours. The posi- 
tive-feed displacement type hypo- 
chlorinators will operate against 
water pressures up to 150 psi and 
the piston type up to 500 psi. Feed- 
ers are also available with several 
heads to permit feeding several so- 
lutions at the same time. 

Positive-feed solution feeders are 
manufactured by Precision Chemi- 
cal Pump Corp.; Bruner Corpora- 
tion; B-I-F Industries; Wallace & 
Tiernan Inc Chloromerger Co.; 
Fischer & Porter; Klenzade Prod- 
icts; Permutit Division; Lapp Insu- 
lator Company, Inc.; Manzel; and 
others. Prices of the smallest feeders 
vary from approximately $100 to 
$270 or more depending on feed 
pump maximum 
pumping pressure. 

Chlorine gas feeders fall into two 
general groups, the direct- or dry- 
feed chlorinator and the solution 
pressure- and vacuum-feed chlori- 


capacity and 


nator 

The solution vacuum-feed chlori- 
nator is the safest and most common 
type. On the other 
water under pressure is not avail- 
able or is dependent upon electric 
pumps, the electric power for which 
is not dependable, the direct-feed 
chlorinator should 
consideration for small installations, 
particularly if a standby generator 
is not provided However, the V- 
notch type of solution feed chlori- 
nator made by Wallace and Tiernan 
Inc. does not require an auxiliary 
water supply under pressure. 

The temperature of the water to 
the chlorinator should be above 
50°F. In cold climates, where sur- 
face water is used to operate the 
chlorinator, provision should be 
made to warm the water before it 
reaches the chlorinator. Running 
the water line around a heated 
room, using a thermostatically con- 
trolled electric strip or line heater 
or placing a water storage tank in 
a heated space are possible methods. 

It would be ideal if a residual 
chlorine recorder and dosage con- 
troller were installed to maintain 
and record a pre-determined range 
or level of free residual chlorine in 


hand, where 


receive Car eful 


the treated water, with an alarm 
unit to report a variation from the 
established range. In any case, a 
water sampling tap is needed at 
some point where a_ well-mixed 
sample can be collected to control 
and adjust the chlorine dosage. In 
addition, it is necessary to make 
conveniently possible collection of 
a water sample after a 20-minute 
contact time when the sole treat- 
ment is chlorination 

Gas feed chlorinators should be 
located in gas-tight which 
are isolated from other work rooms 
Chlorine cylinders sup- 
chlorinators are pre- 


rooms 


or spaces 
plying the 
ferably located in another gas-tight 
room although this may be imprac- 
tical in small water plants. In any 
case, it should be possible to venti- 
late the rooms to a safe place in 
case of chlorine leakage. A louvered 
direct opening or duct taking off 
at the floor, equipped with an ex- 
haust fan which provides a room 
air change every 3 minutes, and a 
fresh-air intake, will make possible 
rapid removal of chlorine in case of 
The outside door to the 
cylinder 


leakage 
chlorinator and chlorine 
rooms should have a glass inspec- 
tion panel. A chlorine gas mask 
should be readily available outside 
the rooms and the 
switch should also be outside 

The chlorinator 
heated by a hot 
stove or electric heater where need- 
ed to maintain the air temperature 
at 60° to 70°F. A platform scale is 
necessary to weigh chlorine cylin- 


exhaust fan 
room should be 


water radiator, 


ders in use to determine the pounds 
of chlorine used each day and to 
anticipate when new cylinders will 
be needed. The should be 
recessed in the floor, with the plat- 
form level with the floor. Chlorine 
cylinders should be connected to a 
manifold so that chlorine may be 
drawn from two or more cylinders 
at a time, if the chlorine usage ex- 
ceeds 30 pounds per day when us- 
ing 100 pound cylinders and 40 
pounds per day when using 150 
pound cylinders, and so that cylin- 
ders can be replaced without in- 
terrupting chlorination 

A residual chlorine testing kit, 
or amperometric titrator, is essen- 
tial with which to control chlori- 
nation. On gravity-flow water sys- 
tems, in which the operation of the 
chlorinator water supply is depend- 
uninterrupted electric 
power, a standby generator is 
needed to cut in automatically in 
case of power failure 

Chlorinators are manufactured by 
B-I-F Industries, Inc.; Fischer & 


Porter; Everson Manufacturing Co.; 


scale 


ent upon 
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and Wallace & Tiernan. Machines 
are available to feed accurately as 
little as a few pounds per 24 hours. 
Where the safety of a water supply 
depends upon continuous chlori- 
nation treatment, a duplicate chlori- 
nator and duplicate water booster 
pump where needed for a solution- 
feed chlorinator, are essential, in 
addition to standby power. 

This article is aimed primarily at 
small water plants serving 15,000 
to 200,000 gpd or operating at a rate 
of 60,000 to 800,000 gpd with 6-hour 
operation per day. The use of a gas 
chlorinator, which requires a sepa- 
rate ventilated room, platform scale, 
perhaps a suitable water supply at 
adequate volume and pressure, and 
a gas mask, can usually be more 
easily justified when the chlorine 
consumption exceeds 1% to 2 
pounds per day. 

For example: Assume that the 
cost of 12 percent sodium hypo- 
chlorite is 40 cents per gallon (ap- 
proximately one pound of chlorine) 
and chlorine gas (liquid) in 100 
or 150-pound cylinders costs 12 
cents per pound. Assume a hypo- 
chlorinator installed sells for $350 
and a small gas chlorinator for $950. 
A water supply of 60,000 gpd is 
chlorinated at the rate of 24% mg/L, 
thereby requiring 1% Ilb./day of 
chlorine or 456 Ib./yr. 

Assume the life of a hypochlori- 
nator is 20 years; a gas chlori- 
nator 10 yrs.; a water pump, heater, 
gas mask, and platform scale 10 
yrs.; and a separate building to 
house a gas chlorinator 20 yrs 
Money can be borrowed at 3% 
percent. Maintenance and repairs 
are assumed to be the same 

Total annual cost of the hypo- 
chlorinator and the gas chlorinato: 
may be computed by use of the 
equation shown in the box at the 
right. Using the costs and durations 
of useful life assumed in the para- 
graphs above, and neglecting the 
costs of repair, which are assumed 
to be the same for each type of unit, 
it will be found that a hypochlori- 
nator with a salvage value of $50 
will have an annual cost of $205.26 
Similarly, for a gas chlorinator with 
a salvage value of $100: a water 
pump, gas mask, platform scale, 
water and electrical connections 
costing $400 (life 10 years); and a 
separate building costing $500 (life 
20 years), the total annual cost will 
amount to $243.77. 

If the cost of 
cent, the annual cost of the hypo- 
chlorinator installation would be 
$208.97 and gas chlorinator $261.72 
In this example, when the chlorine 
consumption is somewhat over 1% 


money is 5 per- 
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Si=Ci+O=i 
(1 


where 
S.i = total annual cost 
+ first cost 
O = operating cost 
Ci 
(1+ i)"*-—1 


Ri 
(1 +-i)* —1 





EQUATION FOR COMPUTATION OF TOTAL ANNUAL COST 


.(C — salvage) Ri 


annual rate of depreciation or money set aside each 
year at compound interest i to equal first cost C at 
the end of n years 


major repairs every 


 * agai. 


x years 








lb./day, the annual cost of the hy- 
pochlorinator and gas chlorinator 
installation are about the same. 
There will of course be local and 
individual variations. In general, 
the quantity of chlorine used, local 
cost of chlorine and sodium hypo- 


chlorite, useful life of the machine, 
need for a new building, water 
pump and scales are critical de- 
If calcium hypochlorite 
place of sodium 


terminants 
is considered in 
hypochlorite then another basis of 
comparison can be established 
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@ FIGURE 4. 


Wile I New : 


Arrangement of a slow sand filter for a small water supply. 
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Filtration 


Filters are of the slow sand, rapid 
sand, and pressure (or vacuum) type. 
The primary purpose of filters is to 
remove suspended particles, bacteria 
and other undesirable microorgan- 
isms. The slow sand filter is recom- 
mended for use at resort and rural 
places, where adaptable. A rapid 
sand filter is recommended only 
when competent supervision and 
operation, including laboratory con- 
trol, can be assured. The pressure 
filter, including the diatomaceous 
earth type, is commonly used for 
industrial water supplies, swimming 
pool water, water for beverage and 
ice plants, clean drinking water 
supplies not subject to significant 
contamination (maximum permissi- 
ble average MPN of coliform bac- 
teria per month less than 50 per 
100 ml.) and for iron and maganese 
removal. Pressure filters are not 
recommended for the treatment of 
water subject to significant con- 
tamination which is to be used for 
drinking purposes, except under 
emergency carefully controlled con- 
ditions 


Slow Send Filters 


From a practical standpoint, the 
water to be filtered should be rela- 
tively clear, with a turbidity of less 
than 30 mg/L, otherwise the filter 
tends to clog quickly. A plain sedi- 
mentation basin ahead of the filter 
can be used to reduce turbidity, if 
necessary. Microscopic organisms in 
large numbers, such as algae, lead 
to short filter runs. If colloidal clay 
is present in the raw water, some 
will pass through a slow sand filter 
and some will be retained in the 
filter eventually causing internal 
clogging. Coagulation and rapid 
sand filtration would be indicated 
in such cases. Some design criteria 
are given in Table 6. 

A well-operated slow sand filter 
will remove protozoa such as Enda- 
moeba histolytica and helminths 
such as Schistosoma haematobium 
and Ascaris lumbricoides, as well 
as 98 to 99.5 percent of the bacteria 
in the raw water. Chlorination of 
the filtered water is necessary. This 
type plant will also remove about 
25 to 40 percent of the color in the 
untreated water. Chlorination of the 
sand filter itself is desirable either 
continuously or periodically to de- 
stroy bacteria that grow within the 
sand bed, the supporting gravel or 
the underdrain system. Continuous 
prechlorination at a dosage to pro- 
vide 0.3 to 0.5 mg/L in the water 
on top of the filter will not harm 
the filter film. 
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Table 6—Some Design Features of Slow and Rapid Sand Filters 
(Adapted from Ten-State Standards, January, 1953.) 

SLOW SAND FILTER DESIGN 

i pent tae units; covered where heavy freezing expected; provide 6 ft. 


Filter rate 2 to 6 mgd/acre; provide valve and flow measuring device on 
each filter effluent line. 


Curb or equivalent around filters and filtered water storage. 
Lateral underdrains spaced not more than 10 ft. 


Maximum velocity in underdrains 0.75 fps. Make drain 4 in. diameter to 
drain filter area of 260 sq. ft., 5 in. diameter for 420 sq. ft., and 6 in. di- 
ameter for 600 sq. ft. 


Design for water depth over sand of 3 to 5 ft. 

Portable sand ejectors operated by water under pressure 

Prevent scour of sand surface by incoming water. 

Control inflow to prevent flooding, and provide for filling filter after cleaning 
without cross-connection. 

No connections with sewers or other improper cross-connection. 


Keep gravel layer at least 2 ft. from filter side walls; carry sand to bottom 
Sand effective size 0.25 to 0.35 mm and uniformity coefficient of 2.5 or less 
Gravel minimum depth and size 


Minimum depth Passing Retained 
6 in 3 in. diam. screen 1 in. diam. screen 
2 in 1 in. diam. screen % in. diam. screen 
2 in % in. diam. screen 3/16 in. diam. screen 


RAPID SAND FILTER DESIGN 


At least two units. 

Filter rate 2 gpm/sa. ft 

Water level in filter at least 8 ft. higher than clear well water level 
Overflow in filters to prevent water flow over filter walls 

Water level in filters lower than filter operating floor 

Curb or equivalent around filters and clear well. 


Velocity in filter influent pipe not greater than 2 fps, in effluent pipe 3 to 
4 fps, in wash-water supply pipe not greater than 10 fps, in wash-water 
sewer up to 10 fps. 

Wash-water troughs spaced so that suspended solids need travel not more 
than 3 ft 

Sand effective size 0.35 to 0.50 mm and uniformity coefficient of 2.0 or less 


Larger effective size sand up to 0.80 mm used only under certain 
conditions. 

A 3-inch layer of torpedo sand (E.S. 0.80 to 2.0 mm, U.C. 1.7) is desirable 
over gravel to support sand. 


Design loss head in manifold and laterals as nil. 

Cross-sectional area of manifold is 142 to 2 times total area of the laterals; 
wash-water velocity not more than 8 fps, preferably 6 fps in manifold. 
Ratio of total area of orifices or strainers in laterals to filter area is about 
0.003, orifices % to 42 in. diameter spaced 3 to 8 in. 

Total cross-sectional area of lateral is about twice total area of final open- 


ings; velocity in lateral not greater than 6 fps, laterals spaced 6 to 12 in. on 
centers and length not more than 60 diameters. 


Surface wash is desirable; provide water pressure of 45 to 75 psi and 
vacuum breaker. 


No connections with sewers or other improper cross-connection. 
Design wash-water rate to give 40 to 50 percent sand expansion. 


Wash-water storage tank provides at least 10 minutes wash water for one 
filter. 


Not less than four layers of gravel: 


Range Depth 

2% to 1% in. 5 to 8 
1% to % in. 3 to 
% to % in. 3 to 
% to 3/16 in. 2 to 
3/16 to 3/32 in. 2 to 














Table 7—Frictional Head in Feet in Compacted Sand One Foot Thick, 
at a Temperature of 50°F.* 


Size of Sand, 


in mm (a) | 


052 104 
.030 .060 
019 038 
.013 .026 
.010 019 
.007 014 


Rate of Filtration, mgd acre 
2 3 


5 


156 208 260 
090 120 150 
056 075 094 
039 052 065 
029 .034 .048 
022 029 037 


*Adapted from Turneaure and Russell, Public Water Supplies, John Wiley & Sons, Inc. New 


York, 1914, 


(a) Effective size. 


NOTES: (1) The loss head at 40°F is 20 percent higher, at 60°F about 14 percent lower, and ot 


70°F 25 percent lower than the above figures. 


2) After a filter has been in use for some time the loss heod after cleaning will gradually 


increase to several times these figures. 





Although slow sand filters are 
used in large as well as small water 
plants, their greatest usefulness is 
at small water plants, and at plants 
where competent technical super- 
vision and operation cannot be as- 
sured or is not available. In arriv- 
ing at a dividing line between a 
slow sand filter plant and a rapid 
sand filter plant, from the 
limitations already mentioned, the 
following should be considered: 

1) The comniercially 
available rate controller has a mini- 
mum capacity of about 50,000 to 
60,000 gpd. 

2) The smallest conventional pre- 
fabricated complete gravity rapid 
sand filter plants have minimum ca- 


aside 


smallest 


cles to reach a wash-water trough 
in backwashing a filter is not more 
than 3 feet (it could of course be 
less) then the filter should have a 
maximum radius of about 3 feet 
Such a filter would have a surface 
area of 28.26 sq. ft. and filter 56.5 
gpm per sq. ft. A minimum of two 
units should be provided 

4) Flash 


are made to handle as little as 15,- 


mixers and coagulators 
000 gpd. Equipment for clarifiers 
as small as 10 ft. in diameter 
A slow 
watertight usually 
built of concrete. The basin 
a sand bed 30 to 48 in. deep which 
is supported on a 12-in. layer of 
graded gravel placed over an un- 


sand filter consists of a 
covered, 


holds 


basin, 


efficient no greater than 2.5. Opera- 
tion of the filter at a small water 
plant is controlled so that filtration 
will take place at a rate not ex- 
ceeding 4 mgd/acre with 24% mgd 
acre as an average rate. This would 
filter 
of sand area, 


correspond to a maximum 
rate of 92 gpd/sq. ft 
or an average rate of 57 gpd/sq. ft 
A higher rate may be used where 
the water has received effective pre- 
treatment. A loss of head gauge 
should be provided on each filter 
init to show the resistance the sand 
bed offers to the flow of water 
through it and to show when the 
filter Since clean- 


ing requires some time, two filters 


needs cleaning 
should be provided unless storage 
is large. The sand depth should not 
be permitted to fall below 24 in 
Slow sand filters are designed to 
operate with a 3 to 5-ft. head of 
water over the sand. When the head 
loss approaches within about 6 in 
f the depth of water over the sand, 
the filter 
A slow sand filter for a 
small water supply is shown in Fig 
4. Details relating to a simple de- 
n Table 6. The rate 
ontrolled 
by selecting an filter 
srea that will deliver not more than 
50 gpd/sq. ft. of filter area and thus 


S should be cleaned 


suitable f 


Sign are given 


of filtration in this filter is 


orifice and 


prevent excessive rates of filtration 
that would endanger the quality of 
the treated water 

For example: Find the size filter 


and orifice which will deliver 50,000 


sand has an ef- 


pacities of 21,600, 43,200 and 72,000 
gpd at normal operating rates. With 
a minimum of two units, this would 
correspond to 43,200 to 144,000 gpd 

3) If a criterion in rapid sand 
filter design is that the maximum 
horizontal travel of suspended parti- 


der-drain system which may con- gpd. Assume the 
sist of open joint, porous or perfo- fective size of 0.35 mm and a depth 
rated pipe or terra cotta tile. The of 3 ft.; the filter rate is 2mgd/acre 
sand should have an effective size (46 gpd/sq. ft) and water tem- 
of 0.25 to 0.35 mm. and a uniformity perature average 50°F 

coefficient of about 1.75. Some health From Table 7, it can be seen that 


authorities permit a uniformity co- the head loss through the sand is 





Table 8—Flows from Orifices under Various Heads of Water’ 


Diameter of Orifice, in inches 


: '% art % ! i“ I 


Maximum Flow, in gallons per day* 

AD a » 1 4 3.100 1 m” ] 4 ] ) aw 

2.400 15.250 14.590 200 25.4 1 2K 
= 22,700 27,100 | ’ ) 47 ox 


40 675 1330 1730 21% 2710 120 s90K 00 
610 950 138 1870 2450 s100 sO 4640 520 mm oe 
70 1170 1680 2290 wO0O0 t800 4690 470 6760 9 12.00 


865 1350 1950 2640 3450) 4400 5420 6550 7800 10.400 13.870 17.550 21,400 2.20 31.200 s 5500 
970 1510 2190 260 eM) 4900 (050 7320 8710 11.450 15.500 19.400 24.200 29.500 34.400 1 61. 
1060 1660 2390 3240 420) 9360 6620 &020 9540 13.000 17,000 21.400 26.400 32,100 3,100 68.000 
Aicek 
wea 


13058 240 2930 3990 S52) 668 81%) G8SO 11.700 15.950 20.800 26.400 32,600 39.400 47400 
1520 2370 3410 46650 Les 8) 7680 9480 11.480 14.300 18.600 24.200 30.500 37,600 45.400 56.200 
1680 2620 378) 5150 6720 8500 10.500 12.680 15.100 20,600 26.400 34.100 42,000 30.700 61.600 ' 107.500 


1840 2880) 4140 5640 7380 9130 11,520 13,920 16,550 22,600 29.500 37,300 46,000 56,400 67,500 118.000 
1990 3100 4470 6060 7950 10,050 12.420 14.900 17,900 24.300 30.700 40.200 49.700 @.000 71.00 we ) 127.000 
2125 3330 4790 6630 8520 10,800 13,300 16,100 19,150 26,100 34,000 43,100 53.200 64.400 76,000 134,000 
144,000 
150.200 
159.200 


2290 3580 5160 7020 9150 11,600 14.350 17,300 2.600 23.000 36.600 45.600 56.200 68.100 82.600 
2370 3700 5340 7260 9480 12.000 14,800 17960 21,400 29,000 38.700 44.200 59.500 72,000 87,400 
2490 3890 5600 7620 9960 12,600 15.550 18,850 22.400 3.500 39,300 50.400 62.200 75,300 91.400 


12.700 65.200 74,700 § 167,000 


2600 4070 5850 7980 10.400 13,150 16,250 19,900 23.400 31.400 41,500 
Flow’ is based on Q=CgVA, where V = Vigh and C4g=0.6 with free discharge 
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0.019 ft., or through 3 ft. the total 
loss head would be 0.057 ft. or 0.68 
in. Since the head loss gradually 
builds up after cleaning, for design 
purposes the head loss through the 
sand and drain for initial operation 
will approach 6 in. From Table 8, 
a 1% in. orifice under a head of 36 
in. (30 in. water plus 6 in. head 
loss) will deliver a maximum quan- 
tity of about 55,600 gpd. 

The filter area required would be: 
55,600 gpd/46 gpd/sq. ft. = 1,210 sq. 
ft. At least 2 filters should be pro- 
vided. 

Where competent and trained 
personnel are available, the rate of 
flow can be controlled by operating 
a gate valve on the effluent line from 
filter. A venturi, orifice, weir 
or other suitable meter, with man- 
ometer or other indicating and pre- 
ferably recording instruments, must 
be installed to measure the rate of 
flow. The valve can be adjusted to 
give the controlled rate of 
filtration, until the valve is wide 
open, which would indicate the fil- 
ter needs cleaning 

Automatic filtration 
be obtained by installing a float- 
controlled valve on the filter effluent 


in Fig. 5. The valve 


each 


desired 


control can 


line as shown 


is actuated by 
float chamber, 
to maintain a 
head over 
float 

For 


chamber 


an orifice or 


example 
which will deliver 50,000 gpd 


the water level in a 
which is constructed 
reasonably constant 
weir in the 
orifice 


As- 


Find the 


sume a filter rate of 2 mgd/acre 
From Table 8, a 1%4-in. orifice un- 


3.5-ft 


der a 


head, a 1%-in 


orifice 
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The rate of filtration is usually 
125 mgd/acre of sand area, which 
is equal to 2870 gpd/sq. ft. or 2 
gpm/sq. ft. A filter rate of 3 gpm/sq. 
ft. may be permitted with skilled 


operation, if pretreatment can as- 
sure water on the filter with a tur- 
bidity of less than about 10 mg/L 
and a coliform concentration of less 
than 2.2. Sand for the higher rate 
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under a 2.5-ft head and a 1%-in 
orifice under a 1.8-ft. head will meet 
the requirements 

A special rate-control valve can 
be used if the plant rate of 
flow is within the limits of accuracy 
of the rate controller. A commer- 
cially available 3-inch venturi-type 
rate of flow controller has a mini- 
about 50,000 to 


' 
aiso 


mum capacity of 
60,000 gpd 


Rapid Sand Filters 


Fig. 6 shows a flow diagram of 
a rapid sand filter plant. Essential 
elements of rapid sand gravity filters 
are shown in Fig. 7. Two important 
accessories to a rapid sand filter are 
the rate of flow controller and the 
loss of head gauge. The flow con- 
troller maintains the desired con- 
stant rate of filtration through the 
sand bed, usually 2 gpm/sq. ft. The 
loss of head gauge shows the in- 
creasing frictional resistance to the 
flow of water through the sand, 
manifold, underdrain system and 


piping. 
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Mammum head on once and orifice diameter should be selected 
to produce a filter rate not greater than 5O gallons per day per 
square foot of filter surface area 








@ FIGURE 5. 
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UL. Pretreatment TIT 


‘ 
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1. Prechiorination 
Pre - settling 
2 to 3 days, or 
Storage, 30 t 
90 days or 
longer. or 
4 Prefiltration 
(Where needed) 
5. Aeration 
Le 


hem treatment 


4 


Detention for 
20 to 45 min 4t 


> Velocity 


150 ft per min 
Rapid mu 
pilus Siow mis 


Chemical 
mx 


Salva Jr 


1958 


Joseph A 
New York 


From £artrommental Sanitation by 
published by John Wiley & Sons Inc 


Typical devices for the control of the rate of flow or filtration. 


Oagulation 
basin and 
sedimentation 


lear 
wel) 


Rapid sand 
fitters 


iti Titi 


Desigr 
a te 


apacity equal 
to average days 
jemand 
Covered 


f possible 


Detention for Rate 2 gal. per 
sq ft per min 
Maximum 2. Sand depth 
velocity 2.5 ft 24 in. Eff. size 
).35-0.50 mm 
Unit. coef 
15-20 


6 hw 


60 t 


per mun 
Duplicate units 
Length twice 

to 3 x width 3 


" greater 4 


Rate controller 
Surface wash 

tiona 
——— a ah a 
From Environmental Senittation ty Joseph A. Salvate. Jr 
published by John Wiley & Sons, Ince New York, 1966 


@ FIGURE 6. Rapid sand filter flow diagram and points of chemical application. 
KEY TO ALTERNATIVE CHEMICAL COMBINATIONS: A, chlorine; B, coagu- 


lant; C, alkalinity adjustment; D, activated carbon; E, dechlorination 
X, carbon dioxide 


tion 


F, fluorida- 
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may have an effective size of 0.5 to 
0.8 mm. and a uniformity coefficient 
of 1.5 to 2.0, if permitted. 

Treatment of the raw water by 
coagulation and settling, and usual- 
ly chlorination, to remove as much 
as possible of the pollution is a 
necessary and important prelimi- 
nary step in the rapid sand filtra- 
tion of water. Special arrangement 
is made in the design for washing 
the filter by forcing water back- 
wards up through the filter under- 
drain system and sand at a rate of 
around 15 to 30 gpm/sgq. ft. of sand- 
bed area, depending primarily on 
water temperature. This corresponds 
to a rise in water level of 24 to 48 
inches per minute. A wash water 
rate which provides 50 percent sand 
expansion is considered good design. 
The dirty wash water is carried off 
to waste by troughs built in above 
the sand bed 5 to 6 feet apart. The 
trough weir lip is at least 6 to 10 
inches above the surface of the ex- 
panded filter media. In some plants, 
a system of rakes or water jets is 
also provided at the surface of the 
sand to assist in loosening and re- 
moving the material on and in the 
sand. Surface wash is recommended 
particularly where adequate sand 
expansion is not obtained at all 
times. 

When properly operated, a filtra- 
tion plant, including coagulation 
and settling, can be expected to re- 
move about 98 percent of the bac- 
teria, a great deal of the color, and 
practically al! the suspended solids. 
Nevertheless, chlorination must be 
employed to assure that the water 
leaving the plant is safe. The MPN 
of coliform organisms in the raw 
water to be treated should not ex- 
ceed that listed in Table 5, unless 
the water is brought within the 
permissible limits by preliminary 
treatment, and other microorgan- 
isms, chemicals and taste producing 
compounds are effectively con- 
trolled. 

Control equipment on each filter 
should include a loss-of-head gauge 
and a rate of flow indicating and 
recording gauge, as well as a wash 
water rate of flow indicating and 
recording gauge on the wash water 
line. A rate of flow indicating and 
recording gauge on the plant effluent 
line will show the total amount of 
water filtered. As previously stated, 
the smallest commercially available 
rate of flow controllers are the 3- 
in. size with a minimum capacity of 
50,000 to 60,000 gpd. Venturi type 
rate of flow indicators come as smal] 
as l-in. size. 

Gravity filters are built in wood 
or steel tanks or concrete basins by 
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@ FIGURE 7. Essential elements of a conventional rapid sand filter. 


American Water Softener, Roberts 
Filter Co., Infileo, Norwood Engin- 
eering Co., Permutit Division and 
others. Operating tables are made 
by Infilco, Foxboro Co., Builders- 
Providence, F. B. Leopold Co., 
Roberts Filter Mfg. Co., Bailey 
Meter Co., Permutit Div., Simplex 
Valve & Meter Co. Filtration 
Equipment Corp. and others. 


Pressure Filters 

A pressure filter is similar in prin- 
ciple to the rapid sand gravity type 
except that it is completely enclosed 
in a vertical or horizontal cylindri- 
cal steel tank through which water 
is filtered under pressure. The filter 
media may be sand or anthrafilt. The 
normal filtration rate is 2 gpm/sq. ft 
of filter area. Backwashing is accom- 
plished by reversing the flow of 
water, using the same pump as when 
filtering. The rate is therefore usual- 
ly determined by the pump capacity. 
Surface wash arrangements are also 
available. Pressure filters are most 
frequently used in swimming pool, 
beverage plant, ice plant, food plant 
and industrial installations primarily 
for water clarification and condi- 
tioning. They are also used in con- 


nection with iron and manganese 
removal (not more than 2 mg/L Fe 
and Mn), suspended solids removal 
following lime-soda treatment, and 
with zeolite softeners. It is possible 
to use only one pump to take water 
from the source or out of the pool 
and force the water through the fil- 
ter directly into the water system 
wr back into the pool. This is the 
main advantage of a pressure filter 
The advantage is offset by the diffi- 
ulty in introducing chemicals under 
pressure, inadequate coagulation fa- 
cilities, and lack of adequate settling 
The appearance of the water being 
filtered and the condition of the sand 
cannot be seen; the effectiveness of 
backwashing cannot be observed; 
and the safe filtration rate may be 
exceeded. It is difficult to look in- 
side the filter for the purpose of de- 
termining loss of media, determining 
the need for cleaning or replacing it 
and for inspecting the wash water 
pipes, influent and effluent arrange- 
ments. Because of these factors, a 
pressure filter is not considered de- 
pendable for the treatment of con- 
taminated water to be used for 
drinking purposes. It may, however, 
have limited application for slightly 
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contaminated, turbid water supplies. 
In such cases the coagulant should 
be well mixed and the water settled 
in a basin open for inspection before 
being pumped through a pressure 
filter. This will normally require 
double pumping. 

Pressure filters are available 
through many manufacturers in- 
cluding General Filter, Cochrane, 
Roberts, Hungerford & Terry, Per- 
mutit, Infileo, American Water Soft- 
ener and most manufacturers of 
swimming pool filtration equipment. 


Diatomite Filters 


The diatomaceous earth filter was 
developed during World War II to 
meet the need for a lightweight, 
small, high capacity water filter 
which would remove most types of 
microorganisms likely to be encoun- 
tered. It was found that neither the 
pressure sand filter nor the rapid 
sand filter could be depended upon 
to remove all of the amebic cysts 
and the cercaria causing schistoso- 
miasis 

The original filters consisted of 
closed steel cylinders inside of which 
were suspended several filter ele- 
ments to support the diatomaceous 
Many variations have been 
devised. Normal rates of filtration 
are 1 to 2 gpm/sq. ft. of filter ele- 
ment surface area, although manu- 
facturers recommend 
higher rates. To prepare the filter 
for use, a slurry of filter aid or dia- 
tomaceous earth, known as precoat, 
is introduced with the water to be 
treated at a rate of about 1% oz 
per sq. ft. of filter septum surface 
area. Then, additional filter aid, the 
body coat, is added with the water 
to maintain the permeability of the 
filter mat. The rate of feed is roughly 
2 to 3 mg/L per mg/L of turbidity 
in the water. Filter aid, which comes 
in different particle sizes, forms a 
coating or mat around the outside 
of each filter element and is more 
efficient than sand in removing from 
water suspended matter and such 
organisms as cysts which cause ame- 
biasis, and worms which cause asca- 
riasis and trichuriasis. However, 
these organisms, except for amebic 
cysts, and possibly schistosomes, are 
not common in the United States 

Like the pressure filter, the di- 
atomite filter has found greatest 
practical application in swimming 
pools, food and industrial installa- 
tions and by the military. The floor 
area requirement is much less than 
for a pressure sand filter. A 36-in. 
diameter diatomite filter will pro- 
vide the same filtering area as two 
96-in. diameter sand filters. No 
chemical coagulant is used. 


earth 


sometimes 


PUBLIC WORKS for May, 1960 


THE DESIGN OF SMALL WATER SYSTEMS 





The filter is usually backwashed 
by reversing the flow of the filtered 
water back through the septum, 
thereby forcing all of the diatomite 
to fall to the bottom of the filter 
shell from which point it is flushed 
to waste. A relatively small volume 
of water is needed (0.2 to 0.25 per- 
cent of the water filtered). 

For efficient operation, it is neces- 
sary to pretreat a highly turbid or 
colored water by means of coagula- 
tion and settling but raw water with 
a turbidity up to 60 to 80 mg/L can 
be filtered without pretreatment. In 
any case, prechlorination is consid- 
ered a necessary adjunct to filtra- 
tion. The diatomite filter must be 
properly operated by trained per- 
sonnel in order to obtain dependable 
results 

A major weakness in the diatom- 
ite filter is that failure to build up 
the filtering mat will make the filter 
entirely ineffective and give a false 
sense of security. During filtration, 
the head loss through the filter may 
increase to 40 or 50 psi, more or 
less depending on design, before 
backwashing, thereby requiring a 
pump and motor with a wide range 
of head characteristics to obtain the 
design rate of flow. The cost of 
pumping water against the higher 
head is therefore increased. Diatom- 
ite filters cannot be used where 
pump operation is intermittent, as 
with a pressure tank installation, 
for the filter cake will slough off 
unless sufficient continuous recir- 
culation is provided. A reciprocating 
pump should not be used. 


Coagulation and Settling 


Plain sedimentation, as in a reser- 
voir, lake or basin, results in the 
settling out of suspended solids, the 
removal of color due to the action 
of sunlight, and the death of bac- 
teria principally because of the un- 
favorable temperature, lack of suit- 
able food and the sterilizing effect 
of sunlight. Plain sedimentation, 
however, has some disadvantages 
and is not generally economical un- 
less a natural reservoir or basin is 
available Presettling reservoirs 
ahead of coagulation basins are 
sometimes used to help remove 
heavy turbidity and to aid in reduc- 
ing the concentration of polluting 
substances. For example, prolonged 
sedimentation appears to be effective 
in removing certain detergents and 
other complex compounds _ that 
would normally pass through a con- 
ventional plant. 


Coagulation and Flocculation 


The addition to water of a coagu- 
lant such as alum results in the for- 


mation of a flocculant mass, or floc, 
which enmeshes microorganisms and 
suspended particles, removing and 
attracting these materials, as well as 
colloidal matter. The common co- 
agulants are alum, sodium alumi- 
nate, copperas, ferrous and ferric 
sulfate and ferric chloride. Thei: 
use and the chemical reactions em- 
ployed are described in “Operation 
of Water Treatment Plants” (29) 
and in “Water and Sewage Chem- 
istry and Chemicals.” (30) Mixing 
of the coagulant and other chemicals 
with the treated is 
usually done in two steps, rapid and 
slow mixing. Rapid mix, a violent 
agitation for 1 or 2 minutes at aver- 
age flow, may be accomplished by a 


water to be 


mechanical agitator, pump impeller, 
baffles, hydraulic jump or other 
means. Mechanical mixers are avail- 
able to treat flow as low as 25 to 
30 gpm. Slow mix is accomplished 
by means of 
round-the-end baffles or mechanical 
paddles for 20 to 30 minutes to pro- 
mote formation of a floc. A loss of 
head of 0.5 ft. to 3 ft. dependent on 
design velocity, can be expected in 
the baffled mixing basin. The coagu- 
lated water then flows to the settling 
or sedimentation basin which should 
provide a retention period of 4 to 6 
hours. The settled sludge should be 
removed continuously or on a timed 
schedule. Rectangular tanks usually 
have a length two to five times the 
width and a water depth of 6 to 15 
ft. Around 80 percent of the turbid- 
ity, color and bacteria are removed 
by this treatment. It is always rec- 
ommended that there be at least two 
mixing tanks and settling basins to 
permit cleaning and repairs without 
interrupting completely the water 
treatment process, even though me- 
chanical cleaning equipment is in- 
stalled. 

The Jeffrey Manufacturing Co 
makes equipment for a vertical mix- 
er or “Floctrol” and a rectangular 
settling basin with scraper and 
sludge collector for flows as low as 
50,000 gpd using a 40-minute floc- 
culation period, and a 2-hour set- 
tling period. Stuart Corporation 
makes walking beam flocculating 
equipment for flows as low as 250,000 
gpd. Dorr-Oliver has equipment for 
flash mixing, flocculating and clari- 
fying water. Walker Process Equip- 
ment Inc. makes equipment for mix- 
ers to handle flows as low as 36,000 
gpd, but collecting equipment for 
settling basins is not applicable at 
plants less than about 100,000 gpd. 
Infileo makes the “Vorti-Floc” and 
collecting equipment for small to 
medium diameter settling tanks. 
Ralph B. Carter Co. makes equip- 


over-and-under or 
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ment for circular collectors to han- 
dle flows of 250,000 gpd and higher 
Link-Belt, Process Engineers, 
American Well Works and Chain 
Belt Co. can furnish small clarifier 
equipment. 

Suspended Solids Contact Clarifiers 

During the past few years sus- 
pended solids contact clarifiers have 
been used in which chemical addi- 
tion, mixing, coagulation and clari- 
fication take place in the same unit 
The water to be treated is directed 
to or introduced at the bottom of the 
unit and flows upward through pre- 
viously formed floc and accumulated 
sludge; the clarified water flows off 
the top. Excess sludge is collected 
and drawn off the bottom. A major 
advantage claimed for the suspended 
solids contact clarifier, where applic- 
able, is reduction of the settling 
basin detention period from the con- 
ventional 4 to 6 hours to 2 hours or 
less. 

The Graver solids-contact “Reac- 
tivator” is designed to carry out in 
60 to 90 minutes the rapid mixing, 
slow mixing and sedimentation in 
one unit. The Walker Process “Cla- 
riflow” solids-contact unit provides 
a detention of %4 to 2 hours, depend- 
ing upon the temperature and quali- 
ty of the water, and handles flows 
greater than 100,000 gpd. The Per- 
mutit “Precipitator” reduces the de- 
tention period to 1 less 
Units are available in very small 
sizes. Hungerford & Terry offer the 
“Coagulator” to coagulate and settle 
water flows as small as 50 gpm. The 
American Well Works has the 
“Flocsettler” to treat flows of 144,000 
gpd and higher. The Cochrane “Sol- 
ids-Contact Reactor” is as small as 
11 ft. diameter and the Process En- 
gineers high rate clarifier is made in 
15-ft. diameters. 

Chemical Feed Equipment 

Equipment to feed chemicals is 
of the solution or dry-feed types. At 
small plants, in the 10 to 50 gpm 
range, solution feeders have been 
found to be reliable and accurate 
for adding the rather small quanti- 
ties of chemicals normally required 
However the preparation of solu- 
tions and computations are some- 
what involved. Positive-feed solu- 
tion feeders have been described un- 
der hypochlorination. Other types 
of solution feeders are made by In- 
filco, Omega (B-I-F), Graver, Gen- 
eral Filter and Cochrane. 

The dry type chemical feeder is 
usually warranted in plants where 
the quantities of chemicals added to 
the raw water exceed approximately 
10 pounds per hour. (31) Calcula- 
tion of chemical dosage and weight 


hour or 
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is facilitated by the use of dry feed 
equipment. Dry feeders are made by 
Permutit, Omega (B-I-F), Infilco, 
Wallace & Tiernan, Cochrane, Jef- 
frey, Syntron, Leopold, Hardinge 
and others. 

To overcome difficulty generally 
experienced in feeding very small 
amounts of lime solution, Culp (32) 
suggests a device for pumping con- 
tinuously a large quantity of lime 
solution which is divided by means 
of a weir splitter box with most of 
the flow being returned to the solu- 
tion chamber for repumping. This 
is shown in Fig. 8 


Special Treatment Problems 


The procedure followed in small 
water systems to eliminate tastes 
and odors and to remove objection- 
able and other 
compounds are essentially the same 
as those employed in large water 
systems. Since most tastes and odors 
arise from the algae, 
though some are due to industrial 
wastes, control will often be based 


iron, manganese 


presence of 


on preventing algae growth This is 
normally accomplished by using 
copper sulfate. To be most effective 
the copper sulfate should be applied 
early, before any considerable 
growth of algae has developed. The 
use of ammonia in conjunction with 
chlorine will minimize development 


tastes and odors 


of some types of 
which are accentuated by chlorine 
alone. Chlorine dioxide ozone 
have also been used 

Iron 
moved by aeration, base exchang: 
filtration or addition of chemicals 


The state in which these metals are 


and 


and manganese can be re- 


found will limit the methods that 
will be effective. For the small plant, 
the base exchange process will fre- 
quently be convenient and 
effective 

Softening is also usually best ac- 
complished in the small plant by 
base exchange, using either natural 
or artificial zeolites. Filters or con- 
tact beds for this purpose are avail- 
able in a variety of sizes. Manufac- 
turers of base exchange equipment 
include American Water Softener 
Co., Belco, Cochrane, Dorr-Oliver, 
Elgin Softener Corp., General Filter 
Co., Graver Water Conditioning, In- 
fileo and Permutit. 

Hydrogen sulfide is partially re- 
moved by aeration in the open at- 
mosphere and by tank 
aeration. This must be supplemented 
by other processes for complete re- 
moval, such as chlorination, settling 
and filtration. Carbon dioxide is 
added by aeration, tending to raise 
the pH above the 45 optimum 
Chlorination alone effects complete 
removal but may be expensive for 
synthetic 


Haas 


most 


pressure 


concentrations. A 
Rohm and 
HS 


processes of 


high 
resin is made by 
Co. which remove 

The normal 
to remove or to control 


can 
treat- 
ment tastes 


and odors, to remove iron and man- 


ganese, to soften water and to pre- 
vent scale or corrosion are described 
in most standard texts in water sup 
also treated simply ™ 
“Operation of Water Treatment 
Plants” (29). Additional data will be 
found in “Water and Sewage Chem- 
and Chemicals” (30). These 
will be helpful for 


the small plant operator 


ply and are 


istry 


texts especially 
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@ FIGURE 8. Arrangement for feeding smal! quantities of lime solution to avoid 
line plugging troubles. Feed pump runs constantly; excess solution returns to tank. 
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rn ‘oni suitable for small communities, 
housing developments, private homes 
ons Gn and estates, camps, restaurants, mo- 
—— tels, hotels, resorts, country clubs, 
COED Pues factories, institutions and as booster 
aan Gee installations. In general, only about 
10 to 20 percent of the total volume 
of a pressure tank is actually avail- 
able. Hydropneumatic tanks are 
usually made of 3/16-in. or thicker 
steel and are available in capacities 
up to 10 or 20 thousand gallons 
Small tanks are sometimes made of 

galvanized iron 
: Various rules of thumb are used 
ones Cs . to determine the size of a pressure 
es cae Kueet lantory tank. A volume of 10 to 35 gallons 
rane Clee Fes (mt t ee. per person served has been sug- 
gested. Another basis, which is 
shown in Fig. 10, assumes the pres- 
sure tank being just empty when the 
pressure gauge reads zero, hence 


‘av oat epeee secewate 00am Lats 
Onl oarre om raree CffLeret vats 
bs eee es eee OF OCT OOTt COmTORLLERS 


eroe wreree eent & ane tace@ate 
the tank pressure and volume fol- 


low Boyle’s law. The “pump capa- 
city” given on the curve is equal to 
125 percent of the maximum hourly 


Photo courtesy Dorr-Oliver. I demand rate (taken as 6 times the 


@ FIGURE 9. Dorrco Perifilter System has 200,000 to 300,000 gpd capacity. average maximum monthly wate: 
consumption rate, with the average 
maximum monthly rate being 1% 
times the average annual daily rate) 


saree Uren 
Li 


15 


Pre-designed Plants Hydropneumatic Systems 


A limited number of complete Hydropneumatic, pneumatic 01 The “pressure tank volume” on the 


pre-designed packaged gravity rapid pressure tank water systems are graph is based on providing 15 min- 


sand filter plants, including chemical 





feeders, coagulation, sedimentation 
and filtration and water condition- 


Pump capacity, gallons per minute 





ing, if needed are available. Graver 
offers the Graver! Reactivator 
Package Water Treatment Plant.” 
with capacities starting from 100,000 
gpd. Permutit offers complete equip- 
ment for concrete filter shells and 
also stee] and wood gravity filters 
for plants with capacities of 70,000 
gpd and up. The smallest gravity 
rapid sand filter plant offered by 
Hardinge has a capacity of 360,000 
gpd. Dorr-Oliver offers the “Dorrco 
Perifilter System,” a complete pre- 


2 


: 


: 


: 


treatment and filtration system con- 
tained in a single tank to treat water 
in the 200,000 gpd range and higher 
Infileo manufactures the “Accela- 
pak,” a complete package water 
treating plant in capacities ranging 
from 21,600 to 504,000 gpd. Process 
Engineers also furnishes package 
plants 

A prefabricated purification unit 
based on the “Erdlator” developed 
by the Corps of Engineers is now 
manufactured by Met-Pro, Inc. It 
involves aeration, mixing, coagula- 
tion and hypochlorination in a sin- 
gle unit, followed by a diatomite or 


sand and gravel filter. Pulverized ! 
limestone and ferric chloride are 1000 2000 3000 4000 5000 6000 


used as coagulant aids. Sludge is Pressure tank volume, in gallons 
withdrawn into a separate concen- 

trator. Units in capacities of 600 to Al a gag ae ag my i tg ee 
10,000 gph have been factory as- Pressure Tanks for Small Water Systems,” J. Am. Water Wks. Assn, (June 1949 

sembled @ FIGURE 10. Chart for determining pressure storage tank volume and pump size. 
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@ FIGURE 11. Typical installation of a pressure storage tank and centrifugal pump for a small water supply 


utes storage at the maximum hourly 
demand, and P, is the minimum ab- 
solute operating pressure, or cut-in 
setting of the pressure switch (gauge 
pressure plus 14.7 psi), and P: is the 
maximum absolute pressure or cut- 
out setting of the pressure switch. 

If the “Water consumption, gallons 
per day (average monthly maxi- 
mum)” in Fig. 10 is 6,500 gal., with 
the gauge pressure operating range 
40 to 50 psi., then the ratio of P, to P, 
absolute is (40 + 14.7)/(50 + 14.7) 

0.85, and the indicated pressure 
tank volume to provide 15-min. 
storage would be 2,700 gal. The sug- 
gested pump capacity would be 34 
gpm. If only 5 minutes storage is 
desired, then the pressure tank vol- 
ume need be about 900 gal. 

The water available for distribu- 
tion is equal to the difference be- 
tween the dynamic head (friction 
plus static head) and the tank pres- 
sure. Because of the relatively small 
quantity of water actually available 
between the usual operating pres- 
sures, a higher initial (when the 
tank is empty) air pressure and 
range is sometimes maintained in 
a pressure tank to increase the wa- 
ter available under pressure. When 
this is done, the escape of air into 
the distribution system is more 
likely. Most very small pressure 
tanks come equipped with an auto- 
matic air volume control which is 
set to maintain a definite air-water 
volume in the pressure tank at 
previously established water pres- 
sures, usually 24 to 40 psi. This does 
not provide for flexibility of opera- 
tion, but has application in very 
small installations. An installation 
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ment Sanitation eeph A. Salva 


which does provide for flexibility 
of operation, including an air com- 
pressor, is shown in Fig. 11L 

Starting with the tank 
just empty when the pressure gauge 
reads zero, the tank will be 0.40 
full of water pressure 
gauge reads 10 psi, 0.58 full at 20 
psi, 0.73 full at 40 psi, 0.80 full at 
60 psi, 0.85 full at 80 psi, 0.86 full 
at 90 psi, and 0.87 full at 100 psi 
When a horizontal cylindrical tank 
is 0.40 full of water, the water depth 
is 0.421 of the diameter; when 0.73 
full, the water depth is 0.685; when 
the tank is 0.80 full, the water depth 
is 0.745; when the tank is 0.85 full, 
the water depth is 0.795; when the 
tank is 0.90 full, the water depth is 
0.845; and when 0.95 full, the water 
depth is 0.905 of the diameter 

An important element in the de- 
sign of a pumping station and dis- 
tribution system, with or without a 
pressure tank, is finding the total 
head against which an adequate 
quantity of water must be delivered 
For the supply of water to be ade- 
quate, the storage and water mains, 
as well as the pump, must be of 
proper size to meet peak hourly or 
momentary demands. This has been 
under “Peak Demand 


pressure 


when the 


discussed 
Estimates.” 


Distribution System 
Design Standards 
So far as possible distribution sys- 
tem design should follow usual good 
waterworks practice. Mains for resi- 
dential areas should be designed on 
the basis of at least 250 gpcd, plus 
a residual vressure of not less than 
30 psi nor more than 125 psi, using 


shed t n Wiley & Some New Y : ose 


the Hazen and Williams coefficient 
& 100. In small communities and 
peak hourly 
1000 per- 
consump- 
section 


in subdivisions, the 
demand may reach 500 o1 
ent of the average daily 
explained in the 
Demand Estimates.” Fire 
plus lawn 
demand 


ticn, as 
Peak 

requirements 
sprinkling and domestic 
will govern. In cities with a popu- 
lation greater than 100,000 the peak 
hourly demand is greater than the 
fire demand plus the average do- 
mestic demand, and is about equal 
in cities of 25,000 population. But in 


protection 


smaller communities, the fire de- 
mand will greatly exceed the peak 
domestic hourly demand (33) 

Air release and vacuum valves 
are provided where necessary at all 
points on the transmission 
lines, and blowoffs at low drain 
points. These valves must not dis- 
charge to below-ground pits unless 
provided with a drain to 
the surface above flood level. So far 
as is possible in small systems, dead 
ends should be eliminated or a 
blowoff provided, and mains should 
be tied together at least every 600 
ft. Lines less than 4 in. in diameter 
should generally not be considered, 
except for the smallest system, un- 
less they parallel secondary mains 
on other streets. Although the de- 
sign should aim to provide a pres- 
sure of 30 psi in the distribution 
system during peak flow periods, 20 
psi minimum may be acceptable. A 
minimum pressure of 60 to 75 psi 
is desired in business districts, al- 
though 50 psi may be adequate in 
small villages with 1 and 2-story 
buildings. 


high 


gravity 
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Valves are spaced between 500 
and 750 ft. apart and at street in- 
tersections. A valve book, at least 
in triplicate, should show perma- 
nent ties for all valves, number of 
turns to open completely, left or 
right hand turn to open, manufac- 
turer and dates valves operated. A 
gate valve should be provided be- 
tween each hydrant and street main. 

Water lines should be laid below 
frost, about 6 ft. above and 10 ft. in 
a horizontal direction from any 
nearby sewers. Where sewers cross 
water mains, sewers for a distance 
of 10 ft. on each side should be 
constructed of pressure pipe 18 in. 
and laid lower and with watertight 
joints. If water and sewer lines 
must be laid in the same trench, 
the water main should be offset on 
an undisturbed earth shelf, with the 
bottom at least 12 in. above the top 
of the sewer line. Both lines should 
be cast iron with mechanical joints 
or equal construction. It must be 
recognized that this type of con- 
struction is more expensive and re- 
quires careful supervision during 
construction. Mains buried 5 ft. are 
normally protected against freezing 
and external loads. 

The selection of pipe sizes is de- 
termined by the required flow of 
water that will not produce exces- 
sive friction loss. Transmission 
mains for small water systems more 
than 3 to 4 miles long should not be 
less than 10 to 12 in. in diameter 
Design velocity is kept under 5 fps 
and head loss under 3 ft. per 1000 
If the water system for a small com- 
munity is designed for fire flows, 
then the required flow for domestic 
use will not cause significant head 
loss. On the other hand, where a 
water system is designed for do- 
mestic supply only, the distribution 
system pipe sizes selected should 
not cause excessive loss of head 
Velocities may be 1% to 5% fps. In 
any case, a special allowance is usu- 
ally necessary to meet water de- 
mands for fire, industrial, and othe: 
abnormal purposes 

Design velocities as high as 10 to 
15 fps are not unusual, particularly 
in short runs of pipe. The design of 
water distribution systems can be- 
come very involved and is best han- 
jled by a competent sanitary en- 
gineer. Where a water system is 
carefully laid out, without dead 
ends, so as to divide the flow 
through several pipes, the head loss 
is greatly reduced. The friction loss 
in a pipe connected at both ends is 
about one-quarter the friction loss 
in the same pipe with a dead end 
And the friction loss in a pipe from 
being drawn off 


which water is 
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uniformly along its length is about 
one-third the total head loss. 

In some communities, where no 
fire protection is provided, small 
diameter pipe may be used. In such 
cases, a 2-in. line should be no more 
than 300 ft. long; a 3-in. line no 
more than 600 ft.; and a 4-in. line no 
more than 1200 ft.; and a 6-in. line 
no more than 2400 ft. If lines are 
connected at both ends, 2-in. or 3- 
in. lines should be no longer than 
600 ft., and 4-in. lines not more than 
2000 ft. A useful “Pipe Size De- 
termination Chart” for small lines 
is shown in Fig. 12. 

Hudson (34) suggests as a rule- 
of-thumb that a 6-in. main can be 


extended only 500 ft. if the average 
amount of water of 1,000 gpm is to 
be supplied for fire protection, or 
about 2,000 ft. if the minimum 
amount of 500 gpm is to be sup- 
plied. An 8-in. line will carry 2.1 
times as much water as a 6-in. line 
for the same loss of head and costs 
only about $1.00 more per ft. to buy 
and install. 

The minimum pipe sizes and rule- 
of-thumb guides mentioned above 
are not meant to substitute for dis- 
tribution system analysis but are 
intended for checking or rough ap- 
proximation. Use of the equivalent 
pipe method, Hardy Cross method, 
or one of its modifications should be 
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@ FIGURE 12. Pipe size determination chart. 


Nomograph assumes a minimum service pressure of 25 psi for metered customers 
using dead-end pipelines. For flat rate service, divide the number of customers by 
two; for circulating pipelines, the number of customers may be doubled on the 2-in 
and 3-in. sizes. On the left scale, the number of customers N is related to the dis- 


charge Q by the formula Q 15SN° 54! 


actual head loss in the pipe. 


On the right scale, the total head loss is the 


Example A: Given number of customers (6), length of line (100 ft), and main 
pressure (35 psi), find pipe size. Connect points on two left scales and extend line 
to intersect with centerline of chart. Connect intersection with point on right scale. 


7 


Read answer on pipe diameter scale (between 144 and 12 in.; use 14% in.). 

Example B: Given main pressure (40 psi), pipe size (1 in.), and length of line (15 
ft), find number of customers. Connect points on two right scales and extend line to 
centerline Connecting the intersection with point on left scale, read answer on cus- 


tomer scale (between 8 and 9; use 8) 





adequate for the small distribution 
system. 

As stated earlier under “Fire Pro- 
tection, Monetary Savings,” a water 
system which provides adequate 
fire protection is to be highly 
recommended where possible. The 
fire insurance savings should at the 
very least be compared with the 
additional cost of increased pipe 
size, plant capacity and water stor- 
age to provide fire protection. Cer- 
tainly if the cost of 8-in. pipe is only 


$1.00 more per ft. than 6-in. pipe, 
as reported by Hudson, the argu- 
ment for the larger diameter pipe 
where needed is very persuasive 
In any case, only pipe and fittings 
that have a permanent type lining 
or inner surface should be used 
The New York Fire Insurance 
Rating Organization Engineering 
Department recommends the fol- 
lowing design standards for new 
construction and for long range im- 
provement of existing systems: 


Recommended WATER SYSTEM DESIGN STANDARDS 
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Residential areas: Six-incl and 
smaller mains should not be installed 
as dead ends. The gridiron of minor 
distributors supplying residential dis- 
tricts should consist of mains at least 
6-inch in size arranged so that the 
lengths on the long sides of blocks be- 
tween intersecting mains do not ex- 
ceed 600 feet. Where longer lengths are 
8-inch or mains 
(Where initial pres- 


necessary, larger 
should be used 
sures are high, a satisfactory gridiron 
may be obtained with longer lengths of 
6-inch pipe between 
mains.) 

In new 
should be used where dead ends and 
poor gridironing are likely to exist for 
a considerable period or where the lay- 
out of the streets and the topography 
are not well adapted to the above 
arrangement 

High value districts: The minimum 
size should be 8-inch where there are 
intersecting mains in each street; 12- 
inch or larger mains should be used 
on the principal streets and for all long 
lines that are not connected to other 
mains at intervals close enough for 


intersecting 


construction 8-inch pipe 


proper mutual support 


SPACING OF VALVES. 


The distribution system should be 
equipped with a sufficient number of 
valves so located that no single case of 
accident, breakage, or repair to the 
pipe system, exclusive of arteries, wil! 
necessitate the shut-down of an artery 
or a length of pipe greater than 500 
feet in high-value districts or greater 
than 800 feet in other sections 


HyprRANT DISTRIBUTION. 


Distribution of hydrants should be 
based upon the required fire flow, the 
average area served not to exceed that 


given in the following table 


Fire Flow Avg. Area 
Required, per Hydrant, 
GPM square feet 
1,000 or less 120,000 
2,000 110,000 
3,000 100,000 
4,000 90,000 
5,000 85,000 
6,000 80,000 
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Maximum spacing: Near service lim- 
its and in sparsely settled areas suf- 


ficient hydrants should be installed to 
provide at least one within 600 feet of 
all buildings 


Size AND INSTALLATION OF HYDRANTS 


Hydrants should be able to deli: 
600 gallons per minute with a friction 


loss of not more than 5 pounds per 


square inch in the hydrant and a tota 
loss of not more than 5 
square inch betwee: 
and the outlet; 
They should hav 
inch outlets, and 


outlet where pum; 


sary 
They should be of 


when the barrel is broken off the hy- 


ich design 
irant will remain sed 
Connection to the street main shou 
be not less than 6 inches in diameter 
A gate valve shou > provi led 
all connecti hydrants 
street mains | 
given to providing valves in street 
main connections hydrants in- 
stalled on supply 
main feeders: 


arteries and 


Operating nuts 
ation should be 
drants; 

Hydrants should be 
are CasSlLy accessinvie 
pumpers; they shou 
depressions, cutouts 
ments high above the 
outlets should face directly toward the 
street; with respect to nearby trees 
poles and fences, there should be ade- 
quate clearance for connection of hos« 
lines. Hydrants should be painted a 
distinguishing color 
be quickly spotted 


Table 9, “Required Fire Flows, 
Average City and Residential Dis- 
tricts” 
total fire flows, and municipal flows 


summarizes flow rates, the 


for population groups of 100 to 10,- 
000 for the duration of the indi- 
cated fire. The designing engineer 
is urged to submit his water system 
plans to the local rating organiza- 
tion of the National Board of Fire 


Underwriters for review before final 


plans and specifications are let out 
for bids. One must be alert to as- 
sure that fire protection programs 
do not include pumping from pol- 
luted sources into public or private 
water supply mains through hydrant 
or blowoff connections. Nor should 
bypasses be constructed around fil- 
ter plants or provision made for 
emergency raw-water connections 
to supply water in case of fire 


Cross-Connection Control 

A discussion of water system de- 
sign would not be complete without 
reference to cross-connection on- 


’ 


trol. It is fundamental that there 
should be no cross connection be- 
(potable) and unsafe 


supplies. It is 


tween safe 
(nonpotable) water 
the responsibility of the designing 
engineer, the water works official 
ind the health department to pre- 
vent possibilities of pollution of 
public and private water supplies 
Because of the practical difficulties 
of obtaining and maintaining m- 
plete separation of potable and non- 
ilarly 
the designing 


engineer would do well to discuss 


potable water supplies, parti 
within a property 
pote ntial problems with stat und 
local health department sanitary en- 
gineers. An excellent immary of 
the present status of « 

tion control is given in a recent 
Joint Committee Report (35) of the 
American Water Works Association 
and the Conference of State Sani- 


tary Engineers 


Pumping and Storage 

The distribution of water involves 
the construction of a pumping sta- 
tion, unless a satisfactory source of 
wate is available at an elevation to 
rovide a gravity supply. The size of 
based ipon 


pump selected is 


whether hydropneumatic storage 
(stee] pressure t ink). ground le vel, 
or elevated ! » j to be ised, 
the available storage provi led, the 
yield of the water source, the water 
sage and the demand. An estimate 
yf the probabl 
needed per day can be obtained by 
referring to Tables 1 and 2 and 


Fig. 1. Actual meter readings should 


quantity of water 


be used, if available, with con- 


sideration being given to tuture 
plans, periods of low or no isage, 
and maximum and peak water de- 
mands. Average water consumption 
figures must be carefully interpreted 
and considered with required fire 
flows. In deciding upon the type of 
storage, one should know the de- 
pendability of power, the 


ability of standby power and pump- 


ay ail- 


ing equipment, the promptness with 
which repairs can be made and de- 
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fective equipment replaced. Where 
possible, elevated or gravity storage 
providing two, three, or more days 
storage is to be preferred, as this 
usually makes for a more depend- 
able water system. If the water sys- 
tem is to provide also fire protection, 
then elevated storage is practically 
essential, unless ground-level stor- 
age with adequate pumps are avail- 
able. Storage tanks or basins should 
be covered and protected from flood- 
ing, willful or accidental pollution, 
and the entrance of animals and 
birds 

The capacity of the pump re- 
quired for a domestic water system 
with elevated storage is determined 
by the daily water consumption and 
volume of the storage tank. Where 
the topography is suitable, the stor- 
age tank can be located on high 
although the hydraulic 
necessary to meet the 
highest water demand may actually 
govern. The pump should be of such 
capacity as to deliver the average 
daily water demand to the storage 
tank in 6 to 12 hours. In very small 
installations the pump chosen may 
capacity to pump in two 
hours all the water used in one day. 
This may be where the 
size of the centrifugal pump is in- 
creased to 60 gallons per minute or 
more and the size electric motor to 
5 to 10 horsepower or more since 
the efficiencies of these units then 
approach a maximum. This may re- 


ground, 
gradient 


have a 


desirable 
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quire larger transmission lines, but 
generally other considerations will 
result in selecting a larger line. 
Due consideration must also be 
given to the increased electrical de- 
mand and the effects this has. A 
careful engineering analysis should 
be made. 


Pump Pits 

It is sometimes suggested that 
pumps be placed in pits or on the 
top of a well casing which has been 
terminated below ground level. 
Anyone who has had to go down 
into a pump pit to service a motor 
and switches, or take daily main 
meter readings, and who has tried 
to overcome the problem of con- 
densation and drainage of surface 
water or superficial ground water, 
or who has had the problem of 
cleaning out and disinfecting a 
flooded well pit soon concludes that 
a pump or well pit is something to 
be avoided. A possible exception is 
a readily accessible pit which is 
above flood level and which can be 
drained to the ground surface by 
gravity flow. Turbine and submersi- 
ble pumps lend themselves to above 
ground or ground level installations 
Where housing is necessary, the 
pumps, thermostatically controlled 
heaters, control panels, valves and 
meters can be located in an above- 
ground structure. Excavation, rein- 
forced concrete roof, a sump pump, 
and ventilating fan, which add to 


the cost of pump pits, can be elimi- 
nated with above ground or ground 
level structures. In addition, as pre- 
viously indicated, maintenance and 
operation are simplified. Fig. 13 
shows a simple above ground in- 
stallation. 

Many types of pumps are avail- 
able. These will be of the same 
kinds and are generally selected on 
the same bases as pumps for larger 
water supplies. Serious considera- 
tion should be given to duplication 
of pumping units and to the pro- 
vision of standby power for at least 
a portion of the supply. 


Fluoridation 


The addition of fluorides to drink- 
ing water is relatively simple and 
easily controlled. Water 
ing 0.6 to 1.2 mg/L natural or arti- 
fluoride is beneficial to chil- 
dren period they are 
developing teeth 

Equipment to feed fluoride is of 
feed 
hypochlorite, 
activated carbon and 
other Dry or 
feeders are available: but fo: 


feeders 


contain- 


ficial 
during the 
permanent 
used to 


the same type as is 


sodium or calcium 
lime, alum, 
chemicals solution 
more 
accurate control, solution 
are preferred at small water plants 
Plans of proposed installations and 
equipment should be approved by 
the health department. Equipment 
purchased should include an ap- 
proved type test kit to measure the 


concentration of fluoride ion added 





Table 9—Required Fire Flows, Average City and Residential Districts* 


Required Fire Flows for Residential Districts 


Required Fire Flows tor Average City 
Fire Flow Municipal Flow Total Flow 


Duration Fire Flow Municipal Flow Total Flow 
gal (<) hours gals. gal. (b) gal (c) 
63,750 2(a) 30,000 1,250 31,250 
129,375 2(a) 60,000 3,125 63,125 
198,750 2(a) 90,000 6,250 96,250 

277,500 2(a) 120,000 12,500 132,500 
445,200 2%ela) 187,500 23,400 210,900 
652,500 3(a) 270,000 37,500 307,500 
931,875 3¥ela) 367,500 65,500 333,000 
1,260,000 4 480,000 100,000 580,000 
1,637,500 442 607,500 141,000 748,500 
6,000 2,500 3.60 10 562,500 2,062,500 5 750,000 187,500 937,500 
10,000 3,000 4.32 10 937,500 2,737,500 5 900,000 312,000 1,212,000 


Adap'ed from Stenderd Schedule for Grading Cities and Towns of the United Stotes with reference To Their Fire Defenses and Physical Conditions, 
Neotiono! Board of Fire Underwriters, New York, 1956. 


"For residential districts, the required fire flow shall be determined on the basis of structural conditions and congestion of buildings 
with about 1/3 the lots in a block built upon heving buildings of small area and of low height, at least 500 gpm is required; if the build- 
ings ore of larger area or higher, up to 1,000 gpm is required; where districts are more closely built or the buildings consist of high value resi- 
dences, apartments, tenements, dormitories, or similar structures, 1,500 to 3,000 gpm is required, and in densely built districts with 3-story and 
higher buildings, up to 6.000 gpm is required 


Population Flow Rate Flow Rate Duration 
gpm hours 

100 250(a) 0.36 4 
250 500 0.72 
500 750 1.08 

1,000 1,000 1.44 

1,500 1,250 1.80 

2,000 1,500 2.16 

3,000 1,750 2.52 

4,000 2,000 2.88 

5,000 2,250 3.24 9 


gal. (b) 
3,750 
9,375 

18,750 
37,500 
70,200 

112,500 

196,875 

300,000 

422,500 


gals. 


In districts 


In certain states o minimum flow of 500 gpm at 20 psi for at least 4 hours duration is required 


Water usoge for fire flow purposes is the maximum day flow (1.5 times the overage daily consumption. in this example it is assumed thot flow 
for the average city to be ot the rate of 225 gpcd and flow for residential districts to be ot the rote of 150 gpcd, both for the hours duration 
of the fire flow 


(c) The total flow may be provided by storage alone or by system capacity plus storage 
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FIGURE 13. Simple above-ground well 


to the water and to control the op- 
eration of the fluoridator 

Fluoridators can be adjusted 
manually to feed fluoride at a con- 
stant rate, where the amount of 
water to be treated does not change, 
or mechanically to feed fluoride 
proportional to the flow of water 
The point of treatment is usually 
determined by the availability of a 
location which will permit uniform 
mixing, convenience in application, 
and testing for the fluoride ion for 
control purposes. 

In 1956 the Public Health Serv- 
ice introduced a fluorspar dissolve 
using CaF, and a saturated fluoride 
solution of strengths proportional 
to the concentration of alum solu- 
tion. By adding an 11 percent alum 
solution to the dissolver containing 
finely ground fluorspar it is possible 
to add 1 mg/L fluoride to the wa- 
ter to be treated together with 10 
mg/L alum, using a solution feeder 

Solution feeders for adding fluor- 
ides can be obtained from the manu- 
facturers of hypochlorinators. A so- 
dium fluoride dissolver unit is avail- 
able from B-I-F Industries. Fluor- 
ide dry feeders are similar to other 
dry feeders. 

Powdered fluoride compounds pro- 
duce a dust when handled which 
can be harmful. Dust 
equipment at the feeder where the 
powder is added, and dust masks 
approved by the Bureau of Mines, 
including rubber gloves, will greatly 
minimize the hazard. Provision 
should be made to exclude unauth- 
orized persons from the room where 


collection 


fluoride compounds are stored o1 


handled 


Responsibilities of Designer 


The importance of studying th: 
community and designing for th« 
conditions likely to prevail is re- 
emphasized. The designing enginee: 
will assist himself and the health 
department sanitary engineer if he 
will emphasize to the local officials 
companies the great re- 


and wat?! 


132 


pumping station with submersible pumps. 


sponsibility carried by the wate 
plant operator to provide an unin- 
terrupted supply of water and con- 
tinuity of information to permit 
efficient maintenance and 
tion of the water system. This and 
his devotion to duty should be rec- 
ognized by assuring him good work- 
ing conditions and a salary com- 
mensurate with his ability. The 
equipment manufacturer and the 
designing engineer should explain 
realistically the value and limita- 
tions of automation and the skills 
needed to keep such equipment in 
proper operating order. It should 
also be emphasized again and again, 
particularly in 
small water plants, that the best 
design, plans and specifications are 
not much better than the inspection 
and supervision during 


tion 


opera- 


connection with 


construc- 


Operation Control 
The reader is referred to “Op- 
eration of Water Treatment Plants” 
(29) for more complete coverage 


of this phase. The extent of water 
plant operation deter- 
mined by the complexity of the sys- 
(surface or 


control is 


tem, source of water 
underground), degree of pollution 
of the water source, and treatment 
Records should be kept 


responsible 


required 
and reports 
officials and health authorities hav- 
ing jurisdiction. Reports on a well 
water supply that does not require 
treatment should include the stati 


; ‘ 
evel 


made to 


water level and 
weekly; the gallons of water pumped 


each day; power consumption: stor- 


pumping 


age tank water level: monthly o1 


quarterly bacteriological examina- 


tion of a water sample including 
chloride and nitrate determinations 
annual complete chemical examina- 
tion: and number of new servic« 
connections, repairs and complaints 
A treated water would call for 
more complete daily records usually 
ym forms provided or approved by 


the health department 


The plans and specifications should 
provide for the equipment and 
facilities to accomplish the above. 
This would include provision for 
water level readings in a well and 
record of water pressures and flows 
A rapid sand filter plant should 
include apparatus to make jar tests, 
pH, turbidity, chlorine, 
carbon dioxide, nitrogens, hardness, 
alkalinity, iron, and the bacterial, 
physical tests 


residual 


microscopic and 
needed to produce a water of satis- 
factory sanitary quality, the extent 
and types of tests dependent upon 
the source of raw water and con- 
trols. Surface water supplies should 
include provision for rainfall, stream 
and dam overflow measurements 
In most states the health depart- 
ment is in a make 
monthly or quarterly bacteriological 
examinations and annual complete 
connection 


position to 


chemical analyses in 
with their conventional supervision 
Assistance with special problems is 
Tests for 
the daily operational control of a 
plant 


also generally available 
rapid sand water treatment 
purifying a seriously polluted wa- 
ter should be made at the water 
daily or more often by a 
fulltime person trained in making 


plant 
and applying the required tests 
Fig. 14 shows a sketch of a small 
laboratory capable of handling 10 
bacteriological samples a day or 
100 per month, several microscopic 
and chemical samples per day, and 
other routine tests for operating 
The laboratory would re- 
quire gas, water, vacuum, and 3- 
wire 2-phase 220-volt electric serv- 
the still (1 gallon per hour 
with 10 gallon 
also a hot air sterilizer, autoclave 
and possibly a kiln. A fairly con- 
stant temperature (69°F to 80°F) 


7 
practical 


' 
control 


ce tor 


storage capacity) 


conditioning are 
Water 

ld be run to the laboratory 
where possible. Work shelves and 
table tops 30 in. above the floor are 


al 
bi logic ai 


und = air 


essities sampling lines 


convenient to perf rm 


ork sitting down work counters 
‘hemical work can >» 36 in 


A list of laboratory 


require i tests 


equip- 
nt to perform the 
plant control can be obtained 
orn most health departments 
Laboratory furniture is available 
from Precision Scientific Metalab 
Sheld Hamilton and Kewaunee 
Equipment may be obtained from 
Phipps & Bird, Aloe Central, Chi- 
ago, Eberbach, Eim and Amend, 
Fishe Harshaw, Precision, Sar- 
gent, Will and many others 
Anyone 


engineer, in addition to the usual 


1 | 
employing a consuiting 
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professional services, should expect 
to receive complete and accurate 
drawings of the water works as in- 
stalled. This should include, if ap- 
plicable, complete watershed maps 
as explained under “Surface Sources 
of Water,” flow diagrams, equipment 
details, well logs, and distribution 
system maps with valve tie-ins and 
record books. Where a treatment 
plant or other equipment is involv- 
ed, the plant is not turned over until 
all equipment has been tested and 
operating personnei are thoroughly 
trained 

The water plant area or pumping 
station should be simply landscaped 
and equipped with outside flood 
lighting. A basin with running wa- 
ter, a hose bib outlet, toilet facili- 
ties, clothes locker, and adequate 
storage facilities are minimum facili- 


ties 
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@ FIGURE 14. Water laboratory equipped for chemical and bacteriological tests. 


KEY TO LABORATORY DIAGRAM: (1) Refrigerator 
(4) Autoclave; (5) Hot air sterilizer; (6) Distilling equip- 


cal work area, 36” high 
ment (7) Deep sink and drain 
Incubator 11) Wall storage; (12) Work 


(14) Acid storage over sink; 
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@ MUNICIPAL REFUSE PRACTICES 
inOKLAHOMA 


LeROY K. RACHELS 


Entomologist, 
Division of Sanitary Engineering, 
Oklahoma State Department of Health 


HAT percentage of Oklahoma 

communities have a regular 
system of refuse handling? What 
are the storage requirements? What 
are the collection and disposal prac- 
What are the methods of 
finance? Cost of operation? These 
and other similar questions have 
arisen from time to time, with no 
clear cut information available. As 
a result, the Vector Control Section, 
Division of Sanitary Engineering, 
sent questionnaires on “Municipal 
Refuse Coilectior and Disposal” to 
292 cities and towns of Oklahoma 
with population figures of 500 or 
more according to the 1950 census. 
The information received from the 
questionnaires reflected conditions 
as of 1957-58. 

Of the questionnaires sent out, 
141 or 48 percent were returned 
The 141 municipalities answering 
indicated that 62.4 percent (88) had 
a regular system of refuse handling 
while 37.6 percent (53) had none 
To analyze the practices among the 
88 cities with regular systems, the 
municipalities were placed in the 
following population brackets: 500 
to 5,000—52 or 59.1 percent; 5,000 
to 10,000—13 or 14.8 percent; 10,000 
to 30,000—l17or 19.3 percent; 30,000 
to 60,000—4 or 4.6 percent; over 
60,000—2 or 2.3 percent 


tices? 


Storage 


The questionnaires indicate that 
the majority of cities and towns in 
Oklahoma do not require specific 
separation of garbage from other 
refuse. Less than 50 percent require 
special type and size containers for 
refuse storage, particularly in resi- 
dential areas. However, as the cities 
increase in size, the reports indicate 
that special type and size containers 
are usually for storage. The require- 
ments on separation of garbage from 
other refuse and special containers 
are as follows: In the 500 to 5,000 
population group comprising 52 


134 


cities, 18 require separation of garb- 
age and 34 do not; 19 require special 
containers and 33 do not. In the 
5,000 to 10,000 group of 13 cities, 
only 2 require separation and 5 
specify separate containers. In the 
population area above 10,000, 23 
cities reported, 5 requiring separa- 
tion (all under 30,000 population) 
and 18 special containers 


Collection 

Of those municipalities having a 
regular system handling 
67 or 76.1 percent had municipal 
collection of refuse; 23.9 percent or 
21 used contract collection or other 
service. More than 86 percent of 
these reported municipal collection 
in both business and residential 
areas. In a few instances the busi- 
ness area is handled by municipal 
collection and the residential area, 
by contract, or vice versa. The re- 
port is as follows: 

Frequency of Collection; Of those 
municipalities indicating municipal 
refuse collection, more than 79 per- 
cent (53) 
in the business area and more than 
80 percent (54) reported once or 
twice a week collection in the resi- 
dential area; 32 reported collection 
twice a week and 22 collection once 
a week 

In business areas, 53 cities pro- 
vided daily collection; 5 
2 or 3 times a week; the remaining 
9 cities reported variations ranging 
from once a week to “when needed.” 
In residential areas, 32 cities 


of refuse 


reported daily collection 


collected 


pro- 
vide twice a week collection: with 
22 have once a week collection: with 
the other ] 
intervals 


13 at longer or irregular 


Rates monthly 
service rates are set by ordinance. 
Those for areas vary 
from no charge to $2 for each resi- 
dence. The tabulation of the month- 
ly service rates shows that 50 cents 
to $1 per month is the most popular 
figure, being used by 40 of the 67 
cities; 11 make no charge 

No definite information was given 
by which 


In general, the 


residential 


on the 
service rates on business collections 
could be tabulated. The following 
methods for establishing rates were 
reported by 61 municipalities: On 
the basis of volume collected, 17 
cities or 27.9 percent; time required 
for collections, four cities or 6.6 per- 
cent; combination of volume col- 
lected and time required for col- 
lection, 3 communities size of 
establishment, 19; and a flat 
12. Six communities make no charge 
Finance: Methods of financing 
refuse collection programs 
some, but more than 82 percent (55) 


questionnaires 


rate, 


varied 
cities of those communities having 
municipally operated collection used 
the municipal fee Other 
methods include: General tax fund, 
8 cities; a combination of 
tax fund and fee direct to contractor, 
and from the water de- 


system 
general 


one city 
partment, one city. Those communi- 
ties having contract collection re- 
ported payments as follows: Munici- 
pal fees, six cities; general tax fund, 
one city; fee direct to contractor, 13 
cities; and other means, one city 
Cost of Operation: Cost data that 
were sufficiently complete to esti- 
mate cost of collection and disposal 
per capita per month were reported 
by 50 communities. The lowest was 


(Continued on page 246) 





Table 1 — Data on Refuse Collection Frequency 


Twice Weekly Collection 


High 
1,143 
1,284 
1,857 
2,142 
1,750 


Population No. Low 
500 to 5,000 7 302 
5,000 to 10,000 857 
10,000 to 30,000 681 
30,000 to 60,000 1,347 
Over 60,000 1,428 


Once Weekly Collection 


High Avg. 
1,286 705 
1714 1,301 
1429 1429 


Avg. No. Low 
631 10 143 

1,085 6 952 

1,237 l 1,429 

1,663 

1,589 
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RESIDENTIAL STREETS 


FRANK FORCE, 
Borough M ger-Engi 


Hellertown, Pennsylvania 





HEN building streets on 14 and 
17 percent grades, you have to 
build them with modern equipment 
and have careful supervision 
Hellertown, Pa. completed in the 
fall of 1959 two blocks of residential 
streets. The block on Miller Street 
had a grade of 14.11 percent and 
the block on New Jersey Avenue 
was built at a grade of 16.97 percent 
The property owners on these two 
streets asked the Borough Council 
to reconstruct them and it was 
Council's decision to proceed with 
the construction. The Borough ordi- 
nance on street construction calls 
for the property owners to pay for 
the curb and gutter and the Borough 
to pay for the street base and wear- 
ing surface 
The length of 
Miller Street was 235 ft. and on New 
Jersey Avenue, 350 ft., including the 
Miller and New Jersey intersection 
The concrete curb and gutter was 
installed by Francis Lancner, ce- 
ment contractor of Bethlehem. Each 
year the Borough lets bids on curb, 
gutter, sidewalk and other concrete 
work and Lancner has been the suc- 
cessful bidder for this work for the 


construction on 


last ten years 

The curb, which is 6-in. wide and 
18-in. deep, with a 6-in. face, cost 
$2.00 per lineal ft. installed, and the 
gutter, 30-in. wide and 6-in. deep, 
costs 75 cents per sq. ft. The streets 
were designed by Leonard M. Frai- 
villig Company, Consulting Engin- 
eers, Bethlehem. The consultant 
staked out the work and gave the 
line and grade in the field. The su- 
pervision of construction and in- 
spection were under the Borough 
Engineer and the Superintendent of 
Streets 

Borough forces did most of the 
excavation to bring the streets to 
grade. They used a Model 303 Galion 
grader and an International and a 
GMC dump truck. An Allis-Chal- 
mers HD-6 tractor-loader was rented 
from J. Fischel & Son, Hellertown, 
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@ SLAG base 7 ins. deep was of No. 4 
slog. It wos spread by tailgating and 
was leveled with a Galion motor grader. 


@ START is made on applying C-1 cut- 
beck. Distributor is a Hvass 1035-gol. 
capacity with Littleford circulating bar. 


@ COMPLETED job provides a street that is 30 ft. wide from face to face of the 
curbs, with a 30-inch concrete gutter. Steep gradients necessitated careful work. 


at $10.50 per hour to do the heavy 
ripping and loading. The Borough- 


owned International rubber-tired 
tractor and loader did the light load- 
ing. 

The width of both streets is 30 ft 
from face to face of curbs. With 


30-inch gutters on either side, the 
width needed for base construction 
was 25 ft 

The slag base consisted of No. 4 
slag bought from the Bethlehem 
Steel Company at $1.60 a ton. About 
seven inches of slag were spread by 
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@ PREPARATORY to applying the asphalt, a Galion motor @ BITUMINOUS surfoce 2 inches thick wos laid by Moto- 
grader owned by the Borough levels the slag base moterial. Paver; three passes were required for the 25-ft. pavement 


tailgating from the two Borough C-1 cut-back at a rate of %4 gal surfaces. There are only a few blocks 
trucks. Leveling was done by the per sq. yd. An additive was used i: f streets now in Hellertown that 
Galion grader. Rolling was per- the mixture to take care of any i not surfaced 
formed by a Huber-Warco 10-ton, moisture in the stone. The 1B ston The Burgess of Hellertown is 
3-wheel roller rented from Lowe: was bought from the Bethlehem farren C. Fritchman, the Chairman 
Saucon Township at $6.00 per hou: Steel Company at $1.90 per ton and of the Street Committee is Harr~ 
The slag was rolled to a compacted was hauled to the job by Borough Gregory and the Street Superin- 
depth of about 6 in. Because of the trucks. The C-1 cut-back, supplied tendent is Clarence Trauger. The 
steep grades, careful operation of by the contractor, was mixed ; photographs were taken with a 
the roller was necessary to prevent 180°F. The Moto-Paver was rente Polaroid camera owned by the Hel- 
pushing of the slag instead of actual from the Loder & Sharp Company of town Police ~partment 
compaction Quakertown at approximately 
A C-1 penetration cut-back was per hour. The machine laid the a 


sprayed on the completed base at a face in three widths, of which tv 
rate of 1% gals. per sq. yd. The were 8-ft. widths and one was 9-ft State-wide Communications 
successful bidder for road oil used The rolling was dons a Huber- System for Highway Maintenance 
by the Borough has been the Inter- Warco roller rented from Lows and Civil Defense 
state Asphalt Company of Quaker- Saucon Township. A very area Aistemecin Giete fiche few 
gal. This company buys the cut- should provide an adequate surfac- o. —_ —s Le agg nn — 
back from the Texaco Asphalt Di- ing for a number of years ea . —_—s Communication 
vision. The material was spread in During 1960 the Borough has plans 
three passes on the 25-ft. strips by to do about 2500 ft. of new street 
a 1035-gal. Hvass distributor wit! construction. The same type bas« 
a Littleford, full-circulating di: will be used on 
tributor bar. the same type cu 

A Moto-Paver was used to lay the be utilized. A maj 
2-in. wearing surface. The material s also planned to 
consisted of 1B stone mixed with a leterioration of the 


town, at a price of 1642 cents per riding surface was obtained whi 


lucts Department for 275 mobile 


@ VERY SMOOTH riding surface was obtained by careful rolling following surfac- he « s to be Fed- 
ing. Roller shown here, a 3-wheel Huber-Warco, was rented from nearby town. ' ‘ivi ’ matching inds 
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SPRAY DISPOSAL 
of DOMESTIC WASTES 


WILLIAM J. CHASE 


Partner, 
Hill & Ingman, Consulting Engineers, 
Seattle, Washington 


PRAY irrigation of domestic 
S sewage is relatively new in the 
United States: however, for the dis- 
posal of industrial wastes it has been 
used in this country for about ten 
years and has become quite common 
for many industries, but its use in 
disposing of domestic wastes is 
limited to the last two or three years 
and apparently almost exclusively 
to the Puget Sound region. Its use 
in this area for domestic waste dis- 
posal was prompted by the orders 
approximately three years ago from 
the Washington State Health De- 
partment and the Washington State 
Pollution Control Commission that 
additional disposal of sewage wastes, 
treated or untreated, into Lake 
Washington would not be permitted. 
Since it was neither possible nor 
desirable to stifle the growth of the 
area, it was necessary to arrive at 
an acceptable alternate means of 
wastes in this 
tanks and tile- 
drainfield success had been minimal 
in the existing ground conditions 
the disposal of treated sewage (pri- 
mary treatment) by spray irrigation 
which 
seemed feasible and acceptable to 


handling domesti 


area. Since septic 


was the alternate means 
the regulatory agencies 
During the last three years, spray 
field installations have been com- 
pleted in the Puget Sound area to 
serve five developments, three in- 
stallations being designed by Hill 
ind Ingman. In addition. we are 
irrently designing some similar in- 
tallations for the U. S. Army Nike 
missile sites in this area. Such in- 
stallations may prove desirable and 
economical for developers of towns 
in other areas not conveniently near 
1 suitable body of receiving water 
A search of the literature regard- 
ng spray wastes 
throughout the nation revealed that 
the vast majority of such installa- 
tions were for cannery wastes, milk- 
plant wastes and pulp-mill effluent 


irrigation of 
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@ FIRST-YEAR natural vegetation is abundant at the domestic waste spray field. 
Quick-coupling aluminum pipe and low pressure nozzles have been satisfactory. 


usually 


The areas 


planted in grass, in alfalfa or in a 


sprayed were 


variety of natural weeds or grasses 
Very frequently, they were in rela- 
tively flat bottom land 
probably owing to the proximity of 
the industrial plant to such land 


areas or 


Such irrigated areas usually pre- 
sented a good appearance and some- 
times even resulted in production of 
a profitable crop. However, thers 
are little data on the latter. In near- 
ly all installations the approach to 
the design of the irrigation system 
was almost entirely empirical 
Indications from various designs 
in the literature were that a great 
many factors affect spray field oper- 
ation. These included the type of 
cover crop, the permeability of the 
surface and subsurface soils, the 
slope of the surface, the rate of ap- 
plication, the length of time the 


waste was to be applied, the chemi- 
cal characteristics of the waste, the 
chemical composition of the soils 
and, of course, the quantity of waste 


to be applied 


Soil and Vegetation 
Affect Design 


While most spray fields have been 
low-cove! 


in areas with grass o1 
crops a notable exception is the 
Seabrook Farms installation in New 
Jersey. In that installation, untreat- 
ed cannery waste is sprayed into a 
naturally wooded area. In 1950 be- 
tween 500 and 600 in. of the waste 
was sprayed onto a 100-acre dis- 
posal area. The maximum applica- 
tion rate was 1,180 in. per year. This 
was significantly higher than was 
sprayed onto most grass areas. How- 
ever, it appears fairly reasonable to 
expect a higher allowable applica- 
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tion rate in wooded areas than in 
cultivated or grass tracts. Hursh (1), 
in 1944, showed that the non-capil- 
lary storage capacity of an undis- 
turbed forest area is almost three 
times that of a cleared and eroded 
area. Dreibelbis and Post (2), in 
1941, noted these same results in a 
study of four watersheds, one pre- 
dominantly woodland, one pasture 
land and two others cultivated. With 
an annual precipitation of 35.9 in. 
the woodland and pasture water- 
sheds had 0.11 and 0.60 in. of runoff 
respectively while the cultivated 
watersheds gave 6.09 and 6.35 in. 
of runoff. 

Thus, the permeability of the sur- 
face and of the subsurface soils is 


@ LUSH vegetation has developed at the two-year old St. 
Edwards Seminary site, but no significant problems occurred. 


a significant factor to evaluate and 
establish in the design of any spray 
field system. Fairly conventional 
means are available for evaluating 
these factors in relative terms but 
the exact means of correlating these 
relative terms to a scientific spray 
field layout is still a matter for ma- 
ture judgment. Continued research 
is being accomplished in this field 
but experience in varied and com- 
parable situations continues to be 
the main guide. 

The slope of the ground surface 
is also a factor to consider in con- 
nection with the ground permea- 
bility since a major percentage of 
the water entering the ground from 
a spray field will leave the area as 
ground water. A good vegetation 
cover of the spray field area will 
evapotranspire an equivalent of 40 
to 90 in. per year of moisture in the 
Puget Sound region. Since common 
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spray field application rates are con- 
siderably in excess of that rate, 
ground-water movement and capil- 
lary storage must account for the 
major portion of the remainder. For 
adequate ground water movement 
to take place a reasonable hydraulic 
gradient must exist between the 
ground water in the spray field area 
and the ground water elevation in 
the surrounding area. Thus, if the 
areas are too flat, ponding might 
be expected before the hydraulic 
gradient would be adequate to re- 
sult in sufficient ground water 
movement. This would account for 
some of the relatively low applica- 
tion rates required for satisfactory 
operation in some of the flatter low- 


land installations where cannery 


wastes are sprayed. A problem in 
this category has been experienced 
in the operation of one of the in- 
itial spray fields to serve Lake Hills, 
a relatively large development east 
of Seattle. In that installation mod- 
erately heavy grading took 
during clearing of the area, which 
was then planted in grass. Rather 
rapid runoff took place just below 
the surface at approximately the 
plane of the undisturbed earth. Po- 
tential ponding problems were cre- 
ated on the adjacent property and 
it was necessary for the developer 
to construct intercepting ditches to 
avoid serious complaints. This prob- 
lem has not occurred in the other 
installations presently existing. 
Chemical characteristics of the 
waste can also have a significant ef- 
fect on a spray field, particularly 
if the soil contains considerable 


place 


amounts of some clays. Clay soil, 
of course, does not absorb water as 
rapidly as loose loam or gravelly 
soil. Furthermore, some clay soil 
has the property of acting as a base- 
exchange material and will exchange 
the calcium normally present in the 
clay soil for the sodium present in 
the waste. If the clay soil becomes 
loaded with sodium it loses its 
ability to absorb water and becomes 
exceedingly hard. When this hap- 
pens the growth of vegetation will 
become retarded. However, sodium 
cannot be considered alone but must 
be evaluated with cations 
which may be present. The Depart- 
ment of Agriculture has developed 
the following formula for use in 


other 


@ ALGAL scum cocted this stump, presenting a problem. it 
was probably due to excessive or too-frequent spraying of area. 


determining the suitability of water 
lor irrigation of Western soils 


Na * 100 
Na ; 3 
Ca + Mg + Na+K 
(where cations are in gram equiva- 
lents per million). 

To be suitable for irrigation of 
western soils, the equivalent per- 
centage of sodium should not ex- 
ceed 80 nor should the total concen- 
tration of cations exceed 25 gram 
equivalents per million. It is recom- 
mended, particularly on clay soils, 
that the spray field be given an 
occasional treatment with agricul- 
tural lime in order to compensate 
for the effects of the above factors 
on the soil 

Undoubtedly, the effluent serves 
as a fertilizer source (especially of 
nitrogen and phosphate) for the 
vegetation cover of spray fields; 
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however, it is unlikely that the plant 
cover can retain more than a frac- 
tion of the nutrient solutes. The 
high phosphate content of the efflu- 
ent will be reduced after passing 
through the soil but only for a time. 
When phosphate adsorption on soil 
particles reaches saturation, the 
phosphate will enter the ground 
water. This had been noted in 
ground water tests carried out at 
our Cascade Utilities installation. In 
these tests it was also notzble that 
the degree of bacterial contamina- 
tion of the ground water was very 
low, with the average MPN values 
for coliform groups ranging from 
0 to 23. These values are well with- 
in the values normally expected 
from shallow ground waters. 

Mechanical considerations, espe- 
cially with regard to selection of 
nozzle types, are important. Me- 
chanical injury, due to the impact 
of the spray on foliage, seemed 
greatest where the relatively high- 
pressure jogging type of sprinkler 
nozzle was used. In addition to 
causing necrosis in leaves, low 
herbaceous vegetation (grasses, 
etc.) were beaten down by the force 
of the spray. Such damage did not 
seem so significant with the low- 
pressure type nozzle installed in our 
projects. In addition, the low-pres- 
sure nozzle, of course, results in 
significantly lower pumping costs. 

Another mechanical consideration 
to be evaluated is the distance to 
be maintained between the nozzles 
and the fence surrounding the field. 
In this area, the regulatory agencies 
have tentatively approved a 150-ft. 
distance though this is certainly a 
factor where more extensive re- 
search would be desirable. 

Good and sensible maintenance 
should also be performed on any 
spray field. The blooms of algae that 
darken vegetation were seen locally 
at only the Lake Hills site. Stumps 
at that site showed a significant 
coverage of algae blooms. It is sus- 
pected that this is not an invariable 
result of spraying sewage effluent. 
It is more likely the result of too 
much volume, spraying too often, 
and possibly chemical effects of im- 
properly treated effluent, etc. Alter- 
nating by the week on spray areas 
such as at Cascade Utilities (S.E. of 
Renton, Washington) is apparently 
a sound practice as it allows good 
aeration, minimizes algal scum and 
seems to be generally working well 
in practice 


Treatment 
The raw sewage in each of the 
installations involved has been of a 
domestic type with a BOD usually 
in the range of from 200 to 350 
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mg/L. The suspended solids in the 
sewage have been in the same range 
of values. With primary treatment 
given the sewage prior to spraying, 
the sewage to be sprayed had a BOD 
of from 100 to 200 mg/L. Again, 
solids values were of the same order 
of magnitude. 

Establishment of the specific de- 
gree of treatment required prior to 
spraying was a responsibility as- 
sumed by the regulatory agencies. 
However, the requirement of pri- 
mary treatment seems a logical se- 
lection when one reviews the litera- 
ture on _ industrial installations. 
From them, it can be noted that the 
degree of treatment is not highly 
critical, with regard to BOD any- 
way, since many canneries spray 
the raw wastes after merely screen- 
ing them to prevent entrance of 
large material which would clog the 
nozzles. Spraying of raw domestic 
sewage would not seem particularly 
logical due to the significant amount 
of large solids and grease essentially 
removed by primary treatment, but 
which very probably would cause 
significant problems in soil clogging 
and rather odorous decomposition 
on the spray field. The systems in- 
stalled with primary treatment seem 
to be working well with only one 
exception. In that case, a temporary 
installation was rather severely 
overloaded and resulted in excessive 
sludge and probably grease carry- 
over which crusted upon and ap- 
parently clogged the soil in the 
spray field. Nearly all vegetation 
died before the installation was re- 
moved from service. 

Other treatment systems are be- 
ing considered for use with spray 
fields, however. One system is just 
now being installed which will spray 
domestic wastes following its treat- 
ment in a single stage trickling filter 
installation. The technical reasons 
for providing secondary treatment 
in that installation, however, are 
not apparent. There is another in- 
stallation under construction con- 
sisting of a lagoon the effluent from 
which will be sprayed for disposal. 
This installation is at a U. S. Army 
Nike site where it was determined 
that construction of a lagoon would 
be less expensive (since property 
already owned by the government 
was available) and would result in 
simpler maintenance than a conven- 
tional primary plant. The lagoon 
was designed on a_ conventional 
basis. 


Application Rates 
Certainly, every spray field must 
be designed on an individual basis. 
In our installations, soil logs, perco- 


lation tests, water penetration of the 
surface and type of vegetation were 
evaluated in arriving at the spray 
field design. In the Providence 
Heights College installation, the 
soils generally consisted of one foot 
of sandy top soil with some gravel 
underlain by from 2 to 4 ft. of sand 
and gravel with some clay. Under 
this was found hardpan consisting 
of % in. or less of gravel lightly 
cemented with a major portion of 
sand and a little clay. The vegeta- 
tion in the area consisted mainly of 
alders with wild blackberry vines 
aggravating the problem of survey- 
ing the area. This unit is just being 
completed with the specifications 
allowing only sufficient thinning for 
installation of the sprinklers and to 
allow reasonable distribution of the 
spray from the heads. Actual spray 
application rates in this field will 
be approximately 0.44 gal. per sq. 
ft. per day or about 160 in. of mois- 
ture per year plus normal rainfall. 
In this Seattle area the normal rain- 
fall averages approximately 30 in. 

At the Cascade Utilities site, the 
soil generally consisted of 6 in. of 
organic humus underlain by 1% to 
3 ft. of light brown, loose, slightly 
silty sand loam with some gravel 
up to 3 in. in diameter and with 
roots extending to 24 in. deep. This 
was underlain with 2 ft. or more of 
fine light gray sand and gravel with 
some silt all of which was compact 
but not cemented into hardpan. The 
vegetation in the area consists of 
firs and cedars but with a predomi- 
nance of alder and a few miscel- 
laneous species. The application rate 
in this field, which has been in 
operation approximately 1% years, 
is about 1 gal. per sq. ft. per day or 
360 in. per year plus normal rainfall 
of approximately 30 in. per year. 
The gross area of this spray field is 
approximately 7 acres. 

The St. Edwards Seminary site 
which has been in operation for ap- 
proximately 2% years, had even 
freer draining soils than either the 
Providence Heights College or the 
Cascade Utilities sites. The percola- 
tion tests indicated this soil would 
be classified as “rapid absorption” 
soil by the standards established by 
Ramsey and Sleeper. The vegeta- 
tion cover consisted again of second 
growth evergreens but with a pre- 
dominance of alder and with smaller 
wild shrubs. Accordingly, the de- 
sign loading of this spray field was 
approximately 2.25 in. per sq. ft. 
per day. However, it has not been 
loaded to design capacity yet be- 
cause the housing developments 
which this unit will serve are not 
yet complete. The average to date 
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has been approximately 0.62 in. per 
day or 220 in. per year plus normal 
rainfall. The facilities have been 
working exceedingly well. 

At the Vashon Nike site, spray 
disposal will follow treatment of the 
sewage in an oxidation pond. The 
available area upon which a spray 
irrigation system could be con- 
structed, consisted of an abandoned 
orchard with a substantial growth 
of native grass. The orchard trees 
were cut down several years ago 
and the area essentially left unused 
From an evaluation of this site in- 
cluding the use of percolation tests 
and surface absorption rate tests, a 
design loading of approximately 0.26 


gal. per sq. ft. per day or 94 in. per 


Satisfactory operation is 
possible where there is a reasonable cover of natural grass. 


year of applied moisture plus nor- 
mal rainfall was established. The 
gross area of this spray field will be 
approximately 1.58 acres. 

Of necessity, all installations 
operate throughout the year. Cer- 
tainly this results in higher applica- 
tion rates in the winter than in the 
but so far no significant 
problems have resulted. If such 
problems do develop, it will be a 
relatively easy matter to reduce the 
unit loading by moving the alumi- 
num pipe to provide wider separa- 
tion of the nozzles 

Most of the Spray field installa- 
tions were designed with multiple 
banks of nozzles so that the various 
banks would alternate in their oper- 
ation. The period between alterna- 
tions varies widely from field to 
field. Some alternate each time a 
pump comes on through installa- 
tion of dual pumps equipped with 
an automatic alternator and sepa- 


summer 
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rate pump headers to the respective 
sections of the spray field. Others 
use a single header with the various 
sections of the spray field separated 
by means of valves. In the latter 
installations, the general practice is 
to operate one bank for approxi- 
mately one week, then reset the 
valves to rest that area and operate 
another bank approximately one 
week. This latter practice seems to 
be working particularly well. 


General Recommendations 

Under a regimen of controlled 
quantity and quality of effluent, as 
well as proper consideration in the 
design of spray fields, a reasonably 
good vegetation cover can be ex- 


@ SEDGE grass, 
wet conditions thet must exist for long periods in a field 


pected to survive and even thrive 
This has certainly 
the installation at St. Edwards Sen 

Kenmore, Washington 
and at Cascade Utilities, a housing 
development of approximately 740 
homes. The St. Edwards Seminary 
site is now approximately 242 yea 

old and the Cascade Utilities site 
approximately 1% years old. Cs 


Deen snown at 


inary near 


tainly experience in their operatior 
will be of considerable value and a 
guide in designing new installations 
However, a number of possibl 
planting and/or vegetation manage- 


visaged | the 


ment plans can be 


following conditions 


Type of Site 
1) Wooded Areas While 


no doubt will be certain differences 


’ 


there 
of opinion, it would appear that in- 
stallation of a sprinkler system in 
wooded areas would be a practical 
where 


and recommended practice 


spray irrigation is to be accom- 
plished and where wooded areas 
with proper species of vegetation 
are available. Stump holes and local 
depressions which would cause 
ponding should be filled to prevent 
nuisance and mosquito breeding 
The sprayheads themselves should 
be placed judiciously to secure rea- 
sonably uniform distribution of the 
effluent in the woods. This might 
require selective thinning but the 
thinning should not be so complete 
that the areas within the opera- 
tional radius would be devoid of 
trees. Periodic selective thinning 
and brushing will probably be 
necessary to prevent spontaneous 
growth from exceeding the height 


shown here, is particularly suitable for the 


the sprinklers. If artificial plant- 
ng should become necessary (which 
is doubtful) there are 
und suitable shrub species for this 
Puget Sound Herbaceous 
egetation including Sedge 
should invade rapidly as evidenced 
it Cascade Utilities 

2) Cultivated Areas (Abandoned 
orchards, etc.): In such 


tree species 


region 


grass 


pastures, 
areas there appear to be three pos- 


Where a reasonable 


grasses exists a 


sible courses 
over of natural 
significant number of industrial ap- 
artificial 
Weeds 
and flourishing other grasses have 
provided cover This 
would certainly be the least expen- 


plications have indicated 


plantings to be unnecessary 
adequate 


ive form of installation. If this does 
not prove satisfactory, or if another 
type of cover is desired, it may be 
possible to hand sow the desired 
seed. If this is to be done it would 
probably also be desirable to hand 
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sow a reasonable cover of hay to 
prevent significant seed losses to 
the birds. As a third alternate, or 
supplement, it is also, of course, 
possible to plow, fertilize and spe- 
cially seed the proposed spray field 
area. The Lake Hills site is one in 
which this was accomplished. If 
possible, it would probably be de- 
sirable to allow the plowed and 
seeded area to accomplish some 
growth before the spray application 
is begun. The problem would be 
merely one of physical washing of 
the seed and soil if such advance 
growth were not permitted. 


Maintenance of Sites 


1) It would be desirable to obtain 
pH tests of the soil prior to the 
start of spraying operations and to 
obtain periodically pH tests of the 
sprayed and adjacent unsprayed 
soils to determine whether spraying 
is significantly affecting the soil 
characteristics If a significant 
change is noted proper chemical 
application would be in order for 
correction 

2) If the crops are to be either 
vegetation 


native or spontaneous 


they should be periodically cut back 
to prevent interference with the 
spray nozzles. If the cut material is 
excessive it would usually be ad- 
visable to move it out of the spray 
range to prevent algal and fungal 
accumulations. If the crop is to be 
forage grass, it should be moved, 
raked and removed at least twice in 
the growing season. Reasonable 
personal care should be taken be- 
cause the grass may be significantly 
contaminated. In all probability, it 
should not be used for either human 
or animal consumption though this 
is a matter for additional research. 
Burning would seem in order at 
this time. 


Plant Lists 


There are a considerable number 
of plants composed of native or in- 
troduced species as well as culti- 
vated species which appear to be 
suitable as vegetation cover for 
spray fields. However, they should 
be carefully selected by people ex- 
perienced in this particular problem 
and for the particular site involved. 
Certain species of trees both ever- 
green and deciduous as well as par- 


ticular shrubs and grasses could be 
used. The list of vegetation will 
certainly become more specific with 
the additional experience and re- 
search that is continuing. 

It is recommended that full ad- 
vantage be taken of all data and 
experience available if and when it 
is desired to take any steps in re- 
gard to any particular spray field. 

Particular acknowledgement 
should be given Dr. A. R. Krucke- 
berg and Dr. Richard Walker, Con- 
sulting Biologists, and Earnest F. 
Dodge and H. H. Chenoweth, both 
registered professional engineers 
and respectively design and project 
engineers in our organization, who 
have been directly involved in the 
project designs and research super- 
vision for this work. 
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NEW ENGINE 
PAY DIVIDENDS 


IN REDUCED FUEL 


HE MUNICIPAL power plant at 

Sabetha, Kansas, has a _ long 
record of economical diesel opera- 
tion that has afforded its customers 
rates that are among the lowest in 
the state. Since the installation of 
a 2100-hp Fairbanks-Morse dual- 
fuel engine in January 1957, the 
operating picture has been further 
improved. Fuel costs per kilowatt 
hour have been cut by 11% percent; 
total production costs by just over 
7 percent. 

That these cost reductions reflect 
the greater efficiency of this latest 
engine is evident in the engine-hour 
and kilowatt-hours-generated fig- 
ures. During its first two years, 1957 
and 1958, the engine accounted for 
72.4 percent of the power generated, 
or more than 13 million kwh cut of 
the plant's total of about 18 million 
kwh. Up to June 1, 1959, this engine 
had run 18,595 hours out of a possi- 
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ble 20,976 hours, or 90 percent of 
the time. Except for a routine shut- 
down every 600 to 700 hours for 
preventive maintenance, this engine 
has run continually since January, 
1957. 

This newest engine at Sabetha is 
a 6-cylinder, 2100-hp, Fairbanks- 
Morse dual-fuel unit direct-connect- 
ed to a 1500-kw, F-M alternator 
with silent chain-driven exciter. Its 
addition brings plant capacity to 
3906 kw, ample to handle the peak 
load, which reached 2440 kw in 1959, 
even should one of the big engines 
be out of service. 

This firm capacity is vital to Sa- 
betha today for its major industries 
depend upon unfailing power, with 
peak demands coming in July and 
August when air conditioning and 
farm use are also heavy. Peaks are 
reached again in January and Feb- 
ruary. Sabetha, a community of 


cosTs 


2,300, is the site of the largest farm- 
owned creamery in the world, the 
Nemaha Cooperative Creamery, a 
producer of butter, ice cream, and 
powdered, condensed and whole 
milk and is in the heart of a rich 
agricultural area. For the past 30 
years the surrounding rural areas 
have been electrified, getting their 
power from the Sabetha plant. The 
rural power demand is heavy with 
100 miles of rural line, the small 
nearby town of Morrill and the far- 
mer-owned Berwick Transmission 
Line Company, all served by Sa- 
betha’s municipal plant, accounting 
for about 27 percent of power sales 
in 1958. 

The number 1 engine in the pres- 
ent plant is a 875-hp, 606-kw diesel 
installed in 1937. Between 1937 and 
1947 demand for power increased by 
105 percent and, in 1947, a second 
diesel was installed, a 1200-hp, 840- 
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@ NEWEST and largest engine in the Sabetha plant is shown here, with Homer 
Bechtelheimer, plant superintendent at the extreme left. New engine hes cut costs. 


kw unit. Three years later, with 
kilo-watt-hour production up an- 
other 25 percent, from 3,900,000 to 
4,900,000 kwh, a 1400-hp, 960-kw 
diesel was added. This brought total 
capacity to 2406 kw which was suf- 
ficient to handle peak loads, even 
with the biggest engine out, until 
1954. In that year the peak load 
reached 1560 kw; kilowatt-hour 
production, 6,800,000. Only in 1957, 
when the latest 2100-hp dual-fuel 
went into operation, did the plant 
again have a firm capacity. 

The compactness of the engine 
design made it possible to install 
a 1200-hp unit in the space formerly 
occupied by the plant’s old 360-hp 
engine and the new 2100-hp dual- 
fuel, in the place of a 600-hp engine. 

Today, all but the oldest, the 875- 
hp engine, operate as dual-fuel units. 
The 1200 and 1400-hp engines were 
both converted in the field. The first 
was adapted to dual-fuel operation 
in 1950 in anticipation of the avail- 
ability of natural gas. The 1400-hp 
unit was changed over in 1952 when 
gas became available. The only time 
the plant operates on straight diesel 
fuel is during the gas consumer 
peak loads in coldest weather. Cut- 
off at those times, however, has 
never exceeded 30 days in any sin- 
gle year. 

Natural gas is piped to Sabetha 
from the fields of Oklahoma, Texas, 
Kansas, and from underground 
storage. Rated at from 975 to 1000 
Btu, it reaches the plant at about 
35 psi and is reduced by pressure 
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regulators, reaching the engines at 
31 psi. A single meter serves the 
entire plant. 

All four Fairbanks-Morse engines 
use special diesel fuel which has a 
28-30 grav. API. Delivered by tank 
car, it is stored in one 15,000-gal 
underground tank and one 10,000- 
gal. above-ground tank prior to de- 
livery to the individual engine day 
tanks. 

The entire plant employs the same 
closed cooling water system with its 


atmospheric cooling tower for the 
raw water circuit. Shell and tube 
heat exchangers and oil coolers are 
used for all but the oldest diesel 
Two F-M centrifugal pumps handle 
the water between exchangers and 
cooling tower and one pumps raw 
water to the oil coolers. There is a 
separate pump for the jacket water 
circuit of each engine 

During 1958, the last full year of 
operation, Sabetha’s power plant 
generated a total of 9,415,700 kwh, 
largest total in its history, and had 
a gross revenue of $165,407.95. Yet 
the citizens acquired this valuable 
3,906-kilowatt plant at a cost of just 
$10,000. That was the total of the 
bond issue voted in 1901 for the 
start of a municipal electric system 
All subsequent purchases have been 
paid for out of profits based on eco- 
nomical power production—savings 
which have been increased by 11% 
percent since the installation of the 
newest 2100-hp Fairbanks - Morse 
dual-fuel diesel 

Prominent among those who have 
built the Sabetha plant to its present 
level of efficiency and profit is 
former City Engineer C. A. Darby 
The Sabetha Municipal Electric 
System is currently being directed 
by Mayor Donald R. Jones; Arlie 
Gilbert, Commissioner of Finance 
Harvey E. Lukert, Commissioner of 
Streets and Utilities; Alma Aberte, 
City Clerk; and department execu- 
tive David E. Vancil, City Engineer 
and Manager of Utilities; Homer 
Bechtelheimer, Plant Superinten- 
dent; and Arthur Gates, Distribu- 
tion Foreman 


@ INTERIOR view of the Sabetha power plant which houses four Fairbanks-Morse 
i ing in size from 875 hp to the new 6-cylinder 2100-hp dual fuel. 
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RURAL. COUNTY BUILDS 
LOW COST ROADS 


@ SOIL-CEMENT base for County Road “T” was built in October, 1959, ond given o seal treatment. Here is how it looked. 


KARL MOHR 
County Engineer, 
Fulton County, Ohio 


EOPLE often wonder how a small 

county like ours can carry out an 
extensive program of rural road 
improvement. Nearly half of the 
county road mileage has been paved 
during the past eight years. Also 
many township roads have been 
paved through arrangement with 
the local township trustees. Total 
construction in an eight-year period 
has amounted to about 150 miles of 
road, all built with sound base and 
all-weather surface 

Main factors in holding down costs 
have been 1) use of force-account 
labor and county equipment; 2) sim- 
plified engineering; and 3) wide use 
of soil-cement bases and low-cost 
surfaces. It is costing Fulton County 
less than $10,000 a mile to build an 
18-ft. soil-cement road complete 
with double seal surface. 

Most of the work has been done 
with county highway department 
labor using county-owned equip- 
ment. Projects built by contract have 
amounted to less than 20 miles of 
road, mainly federal aid jobs and 
others that included major struc- 
tures or relocations. Our own road 
crew has done all the rest. 

Where existing road materials are 
granular, as in most parts of the 
county, soil-cement is the favored 
type of construction. Stabilization is 
accomplished by adding approxi- 
mately 10 percent of cement by vol- 
ume. About 12 percent cement is 
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needed in clay soils and 15 percent 
in muck, but in most cases stone 
bases have been built where high 
cement factors would be needed for 
soil-cement. Soil-cement is proc- 
essed to a depth of 8 in., which com- 
pacts to a 6-in. base. 

During the construction season 
the county has eight or nine men at 
work on the soil-cement crew. Most 
of these have been on the job for 
several seasons and are thoroughly 
acquainted with the work. They do 
their jobs without a foreman in the 
field, each man carrying out his own 
task. All that Robert Badgley, road 
superintendent, needs to do when a 
project is underway is to visit it once 
or twice a day to check progress, to 
see that equipment is in operating 
condition and to schedule the next 
day’s deliveries of material. 


Equipment Used 


Equipment consists of general- 
purpose machines rather than 
special types. Many pieces are quite 
old but still efficient. We aim to get 
full use of every tool we buy. The 
following equipment is used for soil- 
cement construction: Cement 
harrows pulled by farm tractors and 
2 portable square-cornered 2,000- 
spreader, 2 graders, 2 spring-tooth 
gal. steel water tanks with home- 
made gravity-fed spray bars (tanks 
are carried on regular dump trucks). 
In addition we have a pulverizer, a 
sheepsfoot roller pulled by diesel 
crawler, a 10-ton steel roller and 
a rubber tired roller. 

This crew and equipment can 
build about 1,800 ft. of road a day. 


That's the usual amount that can be 
processed with four truck loads of 
bulk cement 

In order to avoid loss of time it is 
important to get cement spread as 
early in the day as possible. To do 
this, the section of road to be proc- 
essed on any given day is scarified 
on the day before and moistened in 
the evening if dry. Arrangements 
are made with the cement company 
to have two bulk cement trucks at 
the job when work starts at 7:00 
a. m. Two more trucks come on the 
job an hour or so later. 

The spreader is attached to the 
rear of the first truck and cement 
is applied to one traffic lane at a 
rate of 5 percent cement by volume 
—half the amount needed. A dump 
truck or grader tows the spreader 
back to the starting point where it is 
then attached to the second truck. 
The second truck passes over the 
same lane covered by the first truck, 
spreading the rest of the cement 
needed for a 10 percent mix. Then 
two more loads of cement are spread 
in the second lane. 

At first the men tried to put down 
all the cement in a single pass, but 
they found this difficult because 
bulk truck screws would not deliver 
cement to the spreader fast enough 
So time is saved and a more even 
distribution of cement is obtained by 
spreading in two passes. Spreading 
of cement is usually completed by 
shortly after 10:00 a. m. 

Dry mixing with soil begins im- 
mediately after spreading. An equip- 
ment train of two graders, two 
spring-tooth harrows and the pul- 
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@ TWO GRADERS and two spring-tooth harrows follow the cement tanker. Cement 
is mixed into the soil to a depth of 8 ins. Compaction follows mixing operation. 


verizer trails the cement truck on 
the last pass. The graders scarify the 
tracks left by the truck and spreader 
box. The harrows and pulverizer 
begin the mixing process. When the 
end of the section is reached, one 
grader operator proceeds to the sec- 
tion ahead and scarifies the area 
that will be processed the next day. 

By getting cement spread early 
and dry mixing done quickly, about 
two-thirds of the working day re- 
mains for the operations that con- 
sume the most time, namely wet 
mixing and compacting. These oper- 
ations also are carried out in a 
work-train manner. Water truck, 
spring-tooth and pulverizer pass in 
that order. As soon as a water tank 
is emptied, the driver goes for a re- 
fill. Meanwhile, the spring-tooth 
and pulverizer operators continue to 
mix the material thoroughly until 
the proper moisture content is 
reached. 

Next the mixture is compacted 
with the sheepsfoot roller, with re- 
peated rolling until compaction is 
complete. Then compacted  soil- 
cement is shaped with the grade: 
blade, lightly dragged with a spike- 
tooth harrow, and finished with a 
roller. Either a rubber-tired or 
steel-wheel roller may be used. It 
is normally unnecessary to use both 
After rolling, the finished road base 
is given frequent sprinkling until 
curing is applied. 

When base construction has been 
completed on the whole length of a 
project, a coat of rapid seal emulsion 
is applied. This is done on the final 
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day of processing. Then 0.35 gal. of 
asphalt emulsion is applied with 10 
lb. of No. 9 stone to prevent pick-up 
of the primer. 

The wearing surface 
shortly after, within a week if pos- 
sible. This consists of two courses 
of medium curing asphalt and No. 6 
stone. The first course consists of 
0.35 gal. of asphalt and 25 Ib. of 
stone, the second course 0.4 gal. as- 
phalt and 25 Ib. stone 

During the first two 
soil-cement construction in Fulton 


is applied 


years of 


County, roads were surfaced with 
T-32 (road-mixed bituminous sur- 
face course). The double seal, which 
costs only half as much, was tried 
later as an experiment. It was con- 
sidered a temporary surface to be 
built up later with something better, 
perhaps T-32 or T-35 (plant-mixed 
bituminous concrete). But to date 
no patching has been required in 
the double seal surface on soil-ce- 
ment roads. So it seems prudent to 
continue using the double seal as a 
permanent surface 
Engineering and 
are held to a minimum 
established or 


testing details 
No grade 


lines are profiles 


@ THIS SPREADER is applying bulk 
cement to the prepared road base. The 


author, right, wetches the progress. 


@ WATER TANK mounted on a dump truck provides a gravity-fed spray to moisten 
the soil cement. Rotary pulverizer at right continues to mix materials thoroughly. 
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drawn for force-account projects 
since the county's relatively level 
terrain permits adhering to existing 
traffic-bound grades. Estimates are 
prepared on the basis of length of 
work and observed field problems 
and soil characteristics. Laboratory 
tests are made only in unusual cir- 
cumstances. 

When a job starts, an engineer 
stakes out the starting and finishing 
points and provides running stakes 
about every 150 ft. to serve as a 
guide for width and direction. It is 
seldom necessary to test samples in 
the field while soil-cement work is 
going on because experience has 
taught the workmen how to judge 
when optimum conditions are 
reached and how to adjust quanti- 
ties and methods to reach them. 

More than 60 miles of soil-cement 
paving have been done in Fulton 
County since 1950. This includes 
county poads, township roads, and 
village streets. In the case of town- 
ship and village jobs the local sub- 
division pays for the materials. 

The cost of soil-cement construc- 
tion has averaged about 90 cents per 
sq. yd. This includes engineering, 
material and labor costs for both 
base and surface. Costs have re- 
mained fairly constant over the en- 
tire period. 

When the county begar. building 
soil-cement roads in 1950 it was ex- 
pected that resurfacing would be 
necessary in a few years and that 
there would be occasional need for 
patching. But things haven't worked 
out that way. All of the surfaces 
have held and it appears now that 
it will be some time in the future 
before the first patch is needed. 


Chicago's Southwest 
Pumping Station 

Chicago will place an ultra-mod- 
ern water pumping station in opera- 
tion on the Southwest Side in 1961 
The new station will have an initial 
capacity of 175 mgd, and will be 
boosted to 275 mgd when demand 
increases. The Southwest station 
will serve 250,000 users in Chicago 
and 11 suburbs 

The contract requires the build- 
er to complete work by April, 
1961. This task includes construc- 
tion of foundations, superstructure 
and pump wells and installation of 
valves, discharge piping, a 30-ton 
crane, pumps, plumbing, heating, 
ventilation, the dehumidification and 
electrical systems, and grading and 
roadway work. 

The station will be 151 feet long, 
120 feet wide, and built without 
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deep and costly pump pits. The pits 
will be eliminated through the use 
of vertical submerged-type turbine 
pumps. Three such pumps having a 
capacity of 50 mgd each, and one 
of 25-mgd, are being manufactured 
by Byron Jackson Pumps, Inc., of 
Los Angeles at a cost of $330,000. 
The larger pumps will be turned by 
2250-hp motors, the smaller by a 
1250-hp unit. 

The pumps will discharge water 
from the 12-foot diameter Columbus 
Avenue tunnel, now under con- 


struction. Filtered water from the 
South District Filtration plant, will 
flow into the Columbus tunnel from 
an existing tunnel in 73rd St. and 
Western Ave., then into the station 

Southwest was designed by the 
firm of Alvord, Burdick and How- 
son, engineering consultants. The 
apparent low bid of $1,307,000 for 
the station was submitted by the 
Paschen Contractors Inc. With the 
pumps and switchgear under sepa- 
rate contracts, the total cost will be 
$3,000,000. 





DEVELOPMENTS IN 


ASBESTOS-ASPHALT PAVING MIXES 


XPERIMENTAL tests have indi- 

cated that substantial benefits in 
paving life, performance and main- 
tenance can be achieved by the 
addition of only 2 or 3 percent by 
weight of asbestos fibre to asphalt 
paving mixtures. Not every type of 
asbestos fibre is suitable for asphalt 
paving applications, but the special 
grade of fibre required is available 
in quantities far exceeding present 
demand. The asbestos-asphalt pav- 
ing mixes, because they allow the 
use of greater asphalt proportions, 
give a tough road surface with re- 
sistance to indentation under heavy 
load and high temperatures, less 
brittleness under low temperatures, 
more flexibility, resiliency and re- 
sistance to cracks resulting from ex- 
posure to all kinds of weather 
Johns-Manville, in cooperation with 
federal, state and municipal high- 
way departments and private con- 
tractors, has assisted in the laying 


e* ie 


of 18 test strips, subject to typical 
vehicular traffic, in 8 states and the 
Province of Quebec, Canada. High- 
way specialists have been impressed 
by results to date and are introduc- 
ing asbestos-asphalt mixes on an 
experimental basis as part of their 
current paving projects 

Asbestos-asphalt highway strips 
are now being tested at Buffalo, 
N. Y.; Manville, N. J.; Cincinnati, 
Ohio; Detroit, Mich.; St. Louis, Mo.; 
Denver, Colo.; Dallas, Tex.; Okla- 
homa City, Okla.; and Sherbrooke, 
Quebec. An asbestos-asphalt service 
road in Quebec, Canada, was in- 
stalled in 1953 and for six years 
was subjected to service by heavily 
laden ore trucks in weather condi- 
tions highly damaging to conven- 
tional pavings. Adjacent asphalt 
paving, without asbestos fibre, has 
required more costly maintenance 
during the period than the asbestos- 
asphalt test strip. 





bs 4. 


@ TYPICAL strip of asbestos-asphalt paving, one of 18 mow under test, has 2 to 
3% by weight of asbestos fibre to give a tougher, more maintenance-free surtace. 
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THE 


COMPLETELY-MIXED 
ACTIVATED 


SLUDGE PROCESS 








A. A. KALINSKE, 
Vice President and Technical Director, 
Infilco Inc., 
Tucson, Arizona 


HE ACTIVATED sludge process 

for sewage treatment has been 
used now for some 40 or 50 years 
Until recently, the application of 
this process was limited primarily 
to domestic sewage, and treatment 
plants were designed using “rule- 
of-thumb” design factors. Only 
within the last decade or so has the 
nature of this process been studied 
to establish basic, quantitative de- 
sign criteria and to determine the 
factors which make possible its most 
efficient application technically and 
economically. 

Many of the recent basic studies in 
connection with the activated sludge 
process have been made by applying 
the process to the treatment of vari- 
ous types of organic industrial 
wastes. The designing of biological 
waste treatment plants for industry 
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is less hampered by so-called stand- 
ards set up by regulatory agencies 
Therefore, vast strides have been 
made in broadening the application 
of the process and in establishing 
correct scientific design bases. The 
incentive to reduce capital invest- 
ment is, of course, tremendous when 
it comes to industrial waste treat- 
ment. The “completely-mixed” acti- 
vated sludge process, which affords 
significant economies from a capital 
investment standpoint, has been 
adopted for domestic sewage treat- 
ment plants quite slowly; however, 
engineers concerned with designing 
and building industrial waste treat- 
ment plants have been quick to 
realize the advantages that this com- 
pletely-mixed system affords 

This article describes briefly the 
history of the development of this 
process, and how it is now being 
applied both for domestic sewage 
treatment plants and for industrial 
wastes treatment plants, both where 
such wastes are treated alone and in 
combination with domestic sewage 


biological loadings 4 to 6 times greater 
then in conventional types of plants. 


It has now been fairly well estab- 
lished by various investigators that 
there is no benefit in employing the 
process in the form of a cyclic sys- 
tem, wherein the organisms are 
over-fed at one stage and then are 
gradually allowed to become starved 
and depleted of oxygen before they 
are reused in the process. This basi- 
cally is what has been done in the 
conventional activated sludge treat- 
ment process described in our text- 
books 

The basic disadvantages of such a 
cyclic process were pointed out in a 
1950 article (1). It was indicated 
that if all the organisms in the sys- 
tem were fed uniformly, and kept at 
all times in the presence of dissolved 
oxygen, much higher biological 
loadings and treatment rates could 
be achieved. Data were presented on 
pilot plant studies using the com- 
pletely-mixed system. Further pilot 
plant studies were reported in 1956 
(2), and the fundamenta!'s were out- 
lined. Since that time this process 
has been further analyzed by Mc- 
Kinney and his associates (3). Stack 
and Conway (4) studied it in con- 
establishing design 
criteria for a large treatment plant 


nection with 


for domestic sewage and complex 


dissolved organic wastes from a 
chemical manufacturing plant 


In brief, the 


provides 


completely -mixed 


system ideal conditions 
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since the organisms are kept in a 
constant and uniform state of 
growth. This is obtained by mixing 
the raw sewage or waste completely 
and quickly with all the organisms 
in the system, and then continuing 
to add the raw waste so that no 
localized high concentrations are 
present. The BOD level in the aera- 
tion basin or compartment is essen- 
tially equal to the effluent BOD. 
Therefore, organisms are not sub- 
jected to appreciably stronger wastes 
at any point for any significant pe- 
riod of time. Some of the organisms 
which are dying are continually re- 
leasing nutrient materials, and in 
such a homogeneously mixed system 
this release and the demand for nu- 
trients occur at the same point. Pilot 
plant and full-scale data obtained 
under controlied conditions have in- 
dicated that in a completely-mixed 
system biological loadings can be 
used that are 4 to 6 times greater 
than in the conventional activated 


sludge treatment process. For ex- 
ample, domestic sewage BOD load- 
ings up to 300 lbs. per day per 1000 
cu. ft. of aeration volume, or up to 
1.5 lbs. of BOD per lb. of mixed- 
liquor so.ids per day are possible. 


Liquid-Solids Separation 

One of the necessary steps in the 
activated sludge process is the sepa- 
ration of the treated liquid from the 
suspended biological solids. In the 
conventional system this is accom- 
plished by transferring mixed-liquor 
solids in the aeration basin to a 
gravity-type settling and clarifica- 
tion unit. In order to reduce the 
amount of pumpage necessary for 
recycling the settled solids to the 
head end of the plant to mix with 
the incoming raw sewage, it was 
frequently attempted to accomplish 
a considerable amount of thickening 
of the settled sludge in such clarifi- 
cation equipment. This meant that 
the biological solids were kept away 
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@ ATTRACTIVE plant at the General Petroleum Co. plant in Ferndale, Washington 
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THIS is the Aero-Accelator treatment unit Type AR. 


- 
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from any dissolved oxygen for as 
much as an hour and more. This was 
undesirable, since aerobic organisms 
cannot maintain their vitality for 
any length of time in the absence of 
dissolved oxygen. This apparently 
was realized quite early in connec- 
tion with the application of the ac- 
tivated sludge treatment process, 
and as a result reaeration of the 
returned solids was brought into 
the general scheme. Such aeration 
was necessary in order to return 
vitality to the organisms so they 
could function properly when again 
mixed with the incoming raw sew- 
age. 

Ideally, the liquid-solids separa- 
tion should be accomplished as 
quickly as possible to avoid deplet- 
ing the dissolved oxygen in the 
liquid fraction. Of course, such ideal 
conditions are somewhat impractical 
to obtain, and therefore, we can only 
approach them, but we must ap- 

(Continued on page 241) 





@ THE TYPE 10 wnit reverses some features of Type AR. 


utilizes the Type 10 Aecro-Accelator. 
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There’s nothing like a Cleveland J-20 


e only 60” wide over its crawlers. 

e hydraulically shifted conveyor. 

e pulley-enclosed dual conveyor drive. 

@ operator controls conveyor speed and 
direction. 

e digs 12”— 24” wide, 512’ deep. 

e 4 forward wheel speeds plus reverse. 

e 33 positive digging speeds. 

e all speeds in both directions. 

e world’s finest trencher crawlers. 

e 1,000-hour track lubrication. 

e full-range boom hoist. 

@ 330cu. in. engine, 50 HP @ only 1250 RPM. 

e hydraulic-lift crumbing shoe, optional. 


e 100% control at operator location, 
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DIGS MORE JOBS... 
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@ works in tightest quarters. 

@ sneaks by poles, trees, etc. 

@ trenches 18” from side clearance. 

@ digs services as well as main extensions. 

@ digs all soils—hard, loose, wet, dry. 

@ truck-loads on shallow, excess-spoil cuts. 

@ conveyor capacity for deep sloped trench. 

@ easy on lawns, sidewalks, blacktop. 

@ digs trench clean, to precise grade and width. 
@ reliable production in all job conditions. 


@ simplifies job-scheduling. 


Check with your distributor now...get the complete J-20 story 


The CLEVELAND TRENCHER Co. 


20100 St. Clair Avenue . 


Cleveland 17, Ohio 
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Transportation Committee 
Announced 


Chicago, Ill.—John Bailey, Deputy 
Managing Director and Executive 
Director, Urban Transportation 
Study Commission, Philadelphia, Pa., 
has just been named chairman of 
the American Public Works As- 
sociation’s Transportation Commit- 
tee according to APWA's President 
Jean L. Vincenz 

The American 
Public Works 
Association is 
one of several 
national organ- 
izations of pub- 
lic officials that 
joined together 
in 1954 to form 
the National 
Committee on 
Urban Transportation. Since that 
date the National Committee has 
developed a series of authoritative 
publications covering the basic ele- 
ments of a comprehensive urban 
transportation planning program. 
Many of the publications, or guide 
manuals, are of particular interest 
to public works officials. 

APWA's Transportation Commit- 
tee has been established to develop 
appropriate means of acquainting 
public works officials with the pro- 
gram sponsored by the National 
Committee on Urban Transportation. 
And, perhaps, a more specific func- 
tion will be to give public officials 
a working knowledge of the tech- 


Mr. Bailey 


niques, standards and procedures 
described in the manuals 

Others who have accepted ap- 
pointment to this committee include: 

Grant D. Mickle, Director, Auto- 
motive Safety Foundation, Washing- 
ton, D. C. (Secretary); Glenn C 
Richards, Commissioner, Depart- 
ment of Public Works, Detroit, 
Mich.; Eugene Maier, Director, Dept 
of Public Works, Houston, Texas; 
Edward N. Hall, Director, Trans- 
portation Research, San Diego 
Calif.; C. G. Stoneburner, Highway 
Engineer, Arlington, Va; E. E. Le- 
warch, Traffic Engineer, Engineer- 
ing Department, Seattle, Wash.; Al- 
bert J. Wyler, Director of Streets, 
New Orleans, La.; and Fred J. Ben- 
son, Director, Texas Transportation 
Institute, College Station, Texas 


New APWA District 
Representatives Announced 
by President Vincenz 


Chicago, IllL—President Jean L. 
Vincenz has recently announced the 
names of fifteen new appointees to 
act as District Representatives for 
the American Public Works As- 
sociation in the various Regions set 
up across the United States and in 
Canada. The District Representa- 
tive is a key official in the organiza- 
tional structure of the APWA. 

His job is a varied one with con- 
siderable responsibility. In his role 
as a representative of the Associa- 
tion, he assists the APWA in its ob- 


jectives of working toward improved 
management practices and _ tech- 
niques and increased efficiencies in 
governmental operations regarding 
public works. He serves as a point 
of contact between the members and 
chapter officers, if any, in his dis- 
trict and between the officers and 
staff at the headquarters. He serves 
as good will ambassador for the 
APWA by establishing a _ close 
working relationship with colleges 
and universities in his district and 
with other officials in the district 
who are directly or indirectly con- 
cerned with the broad field of pub- 
lic works. 

It is his responsibility to collect 
and submit news items to the head- 
quarters office, and to make a quar- 
terly report to the Regional Direc- 
tor. He assists in coordinating 
membership campaigns and helps 
publicize local chapter activities. 

There are a total of 64 public 
works officials serving in this ca- 
pacity in nine separate regions of 
the Association. The fifteen new offi- 
cials appointed to this office by 
President Vincenz are: 

Timothy J. O'Leary, General Super- 
intendent, Sanitary Division, De- 
partment of Public Works, Bos- 
ton, Mass 

Francis J. Laverty, Superintendent, 
Department of Public Works, Ith- 
aca, N. Y. 

William E. Sacra, Jr., Supt. of Sew- 
age ‘lreatment Works, Dept. of 
Streets & Public Improvements, 
Harrisburg, Pa. 





OFFICERS: Jean L. Vincenz, San Diego, Calif., President; Frederick W. Crane, Buffalo, N. Y., Vice President. REGIONAL 
DIRECTORS: (term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson, Richmond, Va.; H. H. Hester, 
Fort Worth, Texas; (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; W. A. Bowes, 
Portland, Ore., (term ending 1962) Paul R. Screvane, New York, N. Y.; Albert G. Wyler, New Orleans, La.; Edward J. 
Booth, Bismarck, N. D. immediote Past President, Wm. D. Hurst, Winnipeg, Manitoba. Robert D. Bugher, Exec. Director. 
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Make 
CHIPS 


Out Of 


STUMPS 


In Minutes 
WITH TH 


VERMEER POW-R-STUMP CUTTER 


You needn't be stumped any longer when you're faced with the job of removing 
unsightly tree stumps. One machine—the original Vermeer POW-R-STU MP 
CUTTER—<an solve your problems in less time, with less work and at lower cost 
than you ever thought possible. Save hundreds of man hours and thousands of 
dollars annually. A real profit maker for tree service firms. The STUMP 
CUTTER tears into stumps of any size, and just minutes later nothing remains 
but a hole 10” deep and a pile of chips. One-man operated, the Vermeer POW 
R-STUMP CUTTER allows close quarter cutting to sidewalks, buildings, curbs 
and driveways without damage. Tested, proved and approved in municipalities 
parks, golf courses and cemeteries all over the country. Hundreds in use. Rug 
gedly built for years of trouble-free service, the POW-R-STUMP CUTTER is a 
real time saver ... a real labor saver! There's only one POW-R-STUMP 
CUTTER ... ask for a demonstration. (Registered under U.S. Patent No. 2912022) 


MAIL COUPON FOR COMPLETE ILLUSTRATED 
LITERATURE AND LOW PRICES NOW 


Send complete descriptive literature ond prices on your 
POW-R-STUMP CUTTER to 


; ADDRESS 
1 CITY .. 


ERMEER MANUFACTURING CO. 


14399 W. WASHINGTON @ PELLA, IOWA 


| 


Henry M. DeNoble, Traffic Engi- 
neer, City Hall, Little Rock, Ar- 
kansas 

Manon P. Phillips, Commissioner of 
Public Works and City Engineer, 
Augusta, Georgia 

Lawrence E. Crandall, Asst. Direc- 
tor & Asst. City Engineer, Depart- 
ment of Public Works, Battle 
Creek, Mich. 

D. F. McCarthy, Director of Engi- 
neering Division, Toronto, Ontario 

Harold F. Harper, City Engnr., Sa- 
lina, Kansas 

R. E. Bragstad, City Engineer, Sioux 
Falls, S. D 

W. A. Satterwhite, Jr.. Chief Engr., 
Dept. of Public Works, Fort 
Worth, Texas 

Michael J. Carozza, Director of Pub- 
lic Works, Fresno, California 

Hideshi Iwamoto, Engineer, 
Department of Public 
Honolulu, Hawaii 

R. P. Sauer, Director of 
Works, Las Vegas, Nevada 

H. R. Cameron, Municipal Engineer, 
Richmond, British Columbia 

Emerick Huber, City Engineer, Cas- 
per, Wyoming 


State 
Works, 


Public 


1960 Nichols Award 
Nominations Are Now 
Being Received 


Chicago, [1l.—Nominations for the 
Charles Walter Nichols Award are 
now being received by the Award 
Committee headed by Hugo Erick- 
son of Minneapolis, Minnesota. Sev- 
eral candidates have already been 
recommended for the award; the 
deadline for all nominations is June 
15, 1960. Any member of the APWA 
may candidates for this 
award 

The award is presented annually 
to a deserving member of the Amer- 
ican Public Works Association in 
recognition of an outstanding and 
meritorious achievement in the 
broad field of sanitation—including 
refuse collection and disposal, street 
sanitation, sewers and sewage treat- 
ment, and water supply and treat- 
ment. It consists of an honorarium 
of $500 and a scroll describing the 
achievement. 

To be eligible, the candidate need 
not to have made a revolutionary 
invention, but to have simply done 
something which reveals originality 
of thought and aggressiveness of 
execution in the operation or ad- 
ministration of a function, or the 
design of a facility in his particular 
community. 

The Award will be presented at 
the annual Public Works Congress 
and Equipment Show, August 14-17, 


nominate 
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Only DAYBROOK gives you 


“POWER PACKING” 





DAYBROOK POWER PACKERS ],,_ conrinuous 


have a proven record of increase ow! * LOADING 
collection efficiency up to 20% 


INTO HOPPER 


The crew just keeps loading 
without deleys from cycling or 
menipulating controls. No wait- 
ing te clean ovt hopper. No 
dengerovs meving bledes or 
mechenisms. POWER PACKING 
is SAFE. 





PRE-CRUSHING 
* OF ALL REFUSE 
MATERIALS 


All refuse is pre-crushed under 

seven tons pressure before it 

enters the truck body. RESULT: 

Anyway you look at it, Daybrook’s exclusive Power Packing Features full compoction . . bigger leads. 

add up to more efficient refuse collection operation—more pickups 

per trip—faster and easier collections—bigger loads—safer operation— 3 COMPACTING 
e 


backed by a proven field performance record. REFUSE 


SEE DAYBROOK IN ACTION .. . We'll be glad to demonstrate INTO BODY 
on a route of your choice—show you our 20 minute movie featuring 
units handling all types of collections—send you our brochure “More 
Efficient Refuse Collection.’”’ Write us today—we'll handle the rest. 





Davbrook Power Packers are now available in 16, 18 and 
20 cubic yard capacities. Units can be equipped with 
Sani-Tainer Refuse Container System for collecting 
commercial and industrial refuse materials 

Sani-Tainer Refuse Containers are available in 

, 2, and 3 cubic yard capacities 

Pre-crushed refuse is then com- 
pacted inside body under nine 


vy DAYBROOK HYDRAULIC DIVISION | ‘ctor: ner wip bioger roves 
YOUNG 
SPs A wie BOWLING GREEN, OHIO 
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in New York City. The candidate 
must be an active member of the 
Association, engaged in full-time 
employment with a municipal gov- 
ernment. The recipient shall be se- 
lected by the awards committee and 
confirmed by the Association’s Board 
of Directors. 

Other members of 
Award Committee are: 
Baxter, Commissioner, Water De- 
partment, Philadelphia, Pa.; and A. 
M. Rawn, Chairman, California State 
Water Pollution Control Board, Los 
Angeles, California. 


the Nichols 


Samuel 


APWA Forms 
Public Relations Committee 


Chicago, Ill.—Rear Admiral Cush- 
ing Phillips, USN (Ret.) President, 
Board of Public Works, Los Angeles, 
Calif., has just been named by Jean 
L. Vincenz, President of the Ameri- 
can Public Works Association, as 
chairman of APWA’s newly formed 
public relations committee. 

One of the main objectives of the 
Association’s 1960 program will be 
to foster, through a public educa- 
tion program, a better understand- 
ing of the function of public works 
in a community and of the people 
working in this field, and to 
strengthen the professional status 


of the public works engineer and 
administrator. Another aspect of the 
program will be to develop greate: 
citizen support for public works 
projects and to attract competent 
personnel to the field 

Other members of the Association 
who have accepted appointment to 
serve on this committee are: 

Hon. Ben West, Mayor, Nashville, 
Tenn.; Milton Rosen, Commissioner, 
Dept. of Public Utilities, St. Paul, 
Minn.; Paul R. Screvane, Commis- 
sioner, Dept. of Sanitation, New 
York City, N. Y.; Col. W. A. Har- 
denbergh, President, Public Works 
Publications, Ridgewood, N. J 
Stanley Palmer, City Engineer, 
Kansas City, Mo.; Roy Morse, Chair- 
man, Board of Public Works, Seat- 
tle, Wash.; and James F. Steiner, 
Manager, Construction and Civix 
Development Department, U. 5S 
Chamber of Commerce, Washing- 
ton, D. C 


How County Road Design 
Affects Municipalities 


Ames, Ilowa—“County Road De- 
sign and How it affects Municipali- 
ties,” one of the topics discussed at 
the recent APWA Chapter 
Meeting in Ames, Iowa, proved to 
be a subject of great interest 


lowa 


The Conference, held March 16- 
17, was co-sponsored by the lowa 
Chapter of the American Public 
Works Association and the Civil 
Engineering Department, Iowa State 
University. 

The discussion on county road de- 
sign centered chiefly around the dif- 
ferences bet ween cross-sections of 
county roads and urban streets. The 
problem concerns the transition of 
Basi- 


drainage 


rural roads to urban streets 
cally, to facilitate ditch 
and snow removal, the grade line is 
high in the county road section, 
while the city street section has a 
low grade line to facilitate drainage 
to the street level and into the storm 
sewer! system 

When a city expands its limits, 
the grade established by the county 
is not suitable for urban street con- 
struction. Thus benefits from county 
road improvements and their cost 
are lost if the area is annexed 

The conclusion of the panel was 
that in improving a county road in 
an area that may be annexed soon 
by a city, a cross-section should be 
used that most closely resembles the 
city’s standards. This recommenda- 
tion calls for more cooperation be- 
tween the county engineer and the 

to determine such 
the direction in which 


city engineer 


questions as 


THE MANUFACTURER’S PLACE IN APWA 


The American Public Works Association. 


founded in 1894, is a non-profit, 


public service organization dedicated to 


the promotion of improved practices in 


the broad field of public works. 


The Association serves as a common meeting 
ground for some 5,000 public works engineers 
and administrators, and others engaged directly 
or indirectly in the public works field. Since the 
cost of building, operating, and maintaining high- 
ways, water supply and refuse and sewage dis- 
posal systems is greatly influenced by the types 
of equipment and materials used, the APWA has 


Headquarters Office of the 
AMERICAN PUBLIC WORKS ASSOCIATION 


and Other Public Service Organizations 


established a Sustaining Membership for manu- 


facturers designed to given them an accurate 
picture of current trends and developments in 


public works . . 


. and, thus, gain a better under- 
standing of how they can best serve this vast 
and growing field. In this way the manufacturer 
can assist the Association in its efforts to ac- 
quaint public works officials wth the possible 
economies offered by the use of new and im- 
proved products. 


Special Benefits to Sustaining Members 
. Exhibit privileges at the Annual Congress and Equip- 


ment Show. (1960 Show—New York 
. Free advertising privileges in the annual Yearbook 


ity, Aug. 14-17) 


a discount on News Letter advertising 
. An unusual opportunity for meeting public works offi 
cials and participating in Association and Chapter 


activities 


For a free booklet on the privileges of Sustaining 


Membership write: 


American Public Works 


Association 


1313 East 60th Street, Chicago 37, Ill. 
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Bottom dumping lets you reoch for beyond the ronge of conventional 


loader buckets. Bottom dumping also gives you on extra | B-inches of dump- 
ing height ond cleors sticky moteriol thot dog other buckets 


In the 3/4-yard loader field only 
the clam action T-340 Four-in-One 


handles 


jobs 
others can't touch 


Only the International” Drott T-340 Four-in-One 
lets you handle such an unlimited range of jobs in 
the 45 hp crawler class! Just move the machine 


Lower your costs—multiply your job range by four 
with the International Drott T-340 Four-in-One . . . 
ask your IH Dealer for an on-the-job demonstration 
today! 


Clemp on te heevy, bulky objects thet you could never pick up with 
anything but o crone, “surround” loose materials insteod of chasing them. 
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With clemshell ection, you can bock drog to shape mucky ditches clean, 
while the tractor stays on firm ground. Or use front half of bucket as a dozer 
with boarding -hovse reoch! 


selector lever—instantly get the actions of a % - 
yard loader .. . a bulldozer .. . a clamshell .. . or a 
carry-type scraper. Frequently, you eliminate the 
need for a second tractor or the part-time use of 
several pieces of specialized equipment. One oper- 
ator and one T-340 Four-in-One do it all! 

With the 1-340, unlimited 4-in-1 job range costs 
thousands of dollars less than ever before . . . only 
a little more than the cost of a single-action loader! 
Operating costs are low, because of the T-340’s 
rugged dependability and proven fuel economy. 
Output is high, with Fast-Reverser to speed shuttle 
type work, plus the T-340’s proven ability to move 
bigger loads faster than any other tractor in its 
size class. 





laternetional Hervester 
Co., Chicege |, tlineis 


Drott Menutacturing Corp. 
Milwovkee 15, Wisconsin 


INTERNATIONAL. 
DROTT 





Beck drag hord-to-lood materials in tight, con't-turn-around quarters. Close 
the clam . . . you've got a load no single-action bucket could possibly pick up. 
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Cut time cost on land-clearing 
and maintenance work with the 


pbeTEsT 


Here's how Covington Cutters 
save money on heavy work: 
The Covington Cutter is engineered for heovy 
industrial work and not only out-performs but 
ovtlasts ordinary cutters. Massive, all-welded 
construction, an exclusive shielded flywhee! and 
safety clutch are features that enable a Cov- 
ington to take the toughest work in stride. So 
powerful it chews up anything o troctor con 

push over! 


Rides over stumps and rocks 
without damage or slow-down! 
the heavy flywheel conveys unmatched 
power to serrated cutting blades and is shielded 
to slide easily over obstacles. 


For tractors and Jeeps with 3-point lift 


The savings on repairs and man-hours will 
quickly poy for a Covington! A quality product 
of the manufacturer of famous Covington Plant- 
ers since 1912. 


See your dealer or 
send for FREE LITERATURE 
W. F. COVINGTON 
PLANTER COMPANY, Inc. 
Dothan, Ala. 


the city might grow, its rate of 
growth and which roads might be 
affected. It was pointed out that the 
cooperation between the county and 
city engineer has already resulted 
in an improvement of these condi- 
tions in several Iowa counties, re- 
sulting in substantial savings to the 
taxpayers involved 

Paul Morgan, Associate Professor 
of Civil Engineering, Iowa State 
University, speaking on sewage and 
industrial wastes, pointed out that 
a statewide survey a few years ago 
revealed that some sewage plants in 
Iowa were found to be in very poor 
condition after only 10 years of 
operation. Others that had beer 
operating for 35 to 40 years were 
performing almost as well as when 
they were new and in good physical 
condition. This was 
many instances to the plant opera- 
tor and the manne which he 


maintained and operated the equip- 


traceable 


ment in his plant 


Because of these findings the 
Iowa Sewage and Industrial Wastes 
Association is promoting the train- 
ing and certification of operators in 
the State of Iowa. In the western 
two-thirds of the state, Iowa State 
University holds training courses 
and in the eastern one-third of the 
state the University of Iowa holds 
similar courses. In 17 training 
courses held in the state, about 225 
operators have completed their 
training and have been certified. 

Other topics on the agenda for 
the two-day conference included: 
“Sewer Cleaning and Maintenance”; 
“What Can the Public Works Offi- 
cial Do to Promote Public Rela- 
“Drainage of Metropolitan 
Seattle” “Standardization of De- 

» and Specifications”; “Municipal 


of Pre-cast and Pre-stress 


tions?” 


oncrete”: “Snow and Ice Removal 
and “Justification of a Municipal 
Budget and Operating Within You: 


sudget.” 





Mobile Feeding Stations 


i 


@ EMERGENCY mass feeding vehicle developed for Maine Civil Defense Agency 


HESE 

fully 
serve hot 
people in the 
Working in 
State of Maine 
Public Safety 


mobile feeding units are 


equipped to prepare and 
food to 
event of disaster 
cooperation with the 
Civil Defense and 
Department, which 
recently took delivery of seven 
units, the Boyertown Auto Body 
Works of Boyertown, Pa., developed 
and constructed them 

Built on 1% ton forward control 
type chassis, there is installed an 
electric refrigerator, gas range, 
steam table, coffee urns, double 
stainless steel sink, 65-gallon water 
supply, counter work tops and stor- 
age cabinets. A portable gasoline 


large groups of 


power! 

lights and 
ation can be from an outside 
electric s :pply The gas 
table and 


by propane gas a 


range, steam 
offee urns are operated 
fired 
heater There 
visions for connection to an 
supply 

served 


gasoline 
space provides heat 
are pr 
external water 

The hot through 
the rear of the truck which opens 
to full width and is illuminated by 
floodlights. The work 
luminated by fluorescent lighting 
and translucent roof panels. There 
are electrically operated ventilators 
installed in the roof of the vehicle. 


food is 


space is il- 
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TEXANS TAKE TO 
-MONOTUBE 
ALUMINUM POLES 
IN A BIG WAY! 


/ / 
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Nearly 1000 modern Monotube alumi- ] T | Ms ft 
num poles are installed on the 40-mile | \ { ( ) \ Vi ke | A | 4 
Mos 4s ee 


Dallas-Fort Worth Turapike. Unioa 
Metal Highway Sign Supports and An- 


tenna Poles are also used along this 1e UNION METAL Manufacturing Company 
superhighway tier ‘ a mensenaal pe: 


i ee ; 
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Report Analyzes Accidents 
of Municipal Employees 


Reporting on the work of the City 
Personnel Safety Committee of Tal- 
lahassee, Fla., for the year ending 
Sept. 30, 1959, William F. Jacobs, 
Personnel Safety Officer, called 
attention to several interesting 
points in accident occurrence and 
reporting. During the year there 
were 183 accidents, varying from 6 
to 32 per month. There appeared to 
be a positive seasonal peak in acci- 
dents beginning in June, reaching 
its maximum in July and receding in 
August. This is definitely attributed 
to the summer employment of “im- 
mature, unskilled and inexperienced 
high school and college students.” 
Total man-days lost due to accidents 
totalled 380, representing 0.2 percent 
of total man-days worked. Extracts 
from the report follow 

Fundamental to any analysis of 
accident causes and their prevention 
is a study of the work done, the 
types of equipment employed, the 
occupation hazards involved and the 
organizing ability of the supervisors. 

With some jobs, such as policing, 
fire fighting and electrical construc- 


A complete selection of 

turf valves and underground 
sprinkling system equipment 
is available including 
portable hose sprinklers. 


Seeeeeeeeeeeeeeeee 


tion, where a group of men carry 
out the same assignments day in and 
day out, it was possible to survey 
the accident record on a departmen- 
tal basis. 

With some other groups, particu- 
larly public works crews, the men 
may be employed on a variety of 
jobs for varying periods, with 
appropriate equipment assigned to 
the particular task, a changing haz- 
with the same 
Under such 


ard picture—but 
supervisory personnel 
conditions, safety and prevention of 
accidents must depend largely upon 
the foreman in charge 

Garbage-collecting activities pro- 
duced the most accidents; a sewer 
construction crew was second; the 
electrical department third; police 
fourth; parks fifth: and the fire de- 
partment sixth. All of em- 
ployed numerous men 


these 


Evaluating the Record 


However, these figures can serve 
only as a basis for evaluating the 
comparative safety record. Every- 
thing else being equal, a crew of 30 


Underground Rotary Pop-Up Sprinkler Systems 


Division of L. R. Nelson Mfg. Co. 
Peoria, Illinois 


ay Goro 


men would be expected to have 
twice as many accidents as a crew 
of 15 men doing the same kind of 
work with the same kind of tools, 
When vehicles, such as dump trucks, 
bulldozers or ditching machines are 
employed the accident rate will 
tend to increase and the increase 
shu auld be proportional to the num- 
ber of such machines employed. 

Further, the hazards of the work 
must be taken into account. An elec- 
tric crew working 8 hours a day 
with “hot” wires can be expected to 
have more accidents than a park 
crew working with lawn-mowers 
and leaf-rakes 

Industrial safety and insurance 
wencies must have developed, 
through their research, risk classifi- 
ations and comparative figures 
which could be used to interpret the 
City’s accident and related statistics 
unable to 
through 


However, we have been 
locate such 
sources available to us locally 

We have, therefore, adopted for 
this report certain arbitrary factors 
which we believe are reasonable 
assumptions—but are certainly sub- 
ject to question and which might be 
completely discredited 

These assumptions are: 

a. The basic safety rating of a 
crew may be established by the in- 


information 


underground 
sprinkling 


systems 


Protect and enhance your 
landscape with an underground 
Nelson-Rain Bird Sprinkler System. 
Dependable and economical, 

an automatic sprinkler system 
frees maintenance crew labor 

for other work, reducing costs of 
landscape care. Accurately 
controlled sprinkling reduces 
shrubbery loss and keeps lawns 
healthy and green. 

Consult your local Nelson-Rain 
Bird Dealer or write direct for 
complete information on Rain Bird 
Underground Sprinkler Systems. 


NATIONAL RAIN BIRD SALES 


IN mipwest RAINY SPRINKLER SALES = IN’. Sg. sucincERING CORPORATION 
& EAST: WEST 


P. O. Box 547 
Azusa, California 


Rain Bird — Industry Standard For Over 25 Years 
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NEW CATALOG Describes Latest Developments 
in Waste and Refuse Storage Removal 
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New Techniques Cut Cubic Yard 
Removal Costs to Record Low 


> 


This new 28-page color catalog describes remark- 
able new developments in waste control and disposal 
that have, within the last two years, obsoleted many 
systems now in use. Cubic yard handling costs have 
been reduced to a point where many firms and muni- FREE SURVEY WITHOUT OBLIGATION 
cipalities are saving thousands of dollars annually that Dempster Field Engineers, located in ell sec- 
they were previously spending to operate old-style tions of the country, make thousands. of 
equipment cost-finding refuse storage and collection 
surveys ever t liga- 
Materials handling and waste disposal are two of — B a ad oo ie toe pfs dis. 
the few areas of large potential cost reduction remain- posal costs, and what—if any—avenues of 
ing in manufacturing and municipal administration. improvement exist, write today on your 
This new catalog has a bearing on both of these areas letterhead 
of operation ecoewwonoww nnn nnn none eon gq 
Dempster Brothers, Dept. PW-5 
To get your copy of this new fact-filled catalog, Knoxville 17, Tennessee 
write today. Please Send New Catalog Brief 160 
Name — 
Title es 


DEMPSTER BROTHERS fom 


one. Address 
DEPT. PW-5,KNOXVILLE 17, TENN. City 
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verse proportions of accidents to the 
number of men normally comprising 
the crew. Example: One accident 
during the year in a 10-man crew 
would give the crew a safety rating 
of 90; 25 accidents in a 50-man crew 
would give it a rating of 50. 

b. Vehicles or mobile equipment 
on the job increases accidents in 
proportion to the number of such 
machines. In order to arrive at an 
adjusted rating, the base rating is 
increased by a number equal to the 
number of machines employed by 
the crew. Example: if a crew has a 
base rating of 80 and uses regularly 
13 machines or vehicles, its safety 


MORE THAN rating becomes 80 plus 13, or 93 
c. The effect of the occupational 


YW TON CAPACITY ' . hazards is very positive but its de- 


‘ termination is most controversial 
HTD No. 8 - , and more difficult to assume. For 
; this report, the usual work of the 
crew has been classified from “A” 

through “F"’—with “A” regarded as 

the most hazardous and “F” as the 

least so. No adjustment in the rating 

has been made for an “F” classifica- 

tion but a crew with an “E” classifi- 

cation is increased by two-tenths of 

its rating: a “C” by three-tenths: a 

‘B” by four-tenths: and an “A” 

hazard crew's adjusted rating is in- 

eased by five-tenths to determine 

its final rating. Examples: A crew 

with an adjusted rating of 80 has a 

hazard classification of “C”: this will 

increase its rating by 0.3 times 80, or 

24, and its final rating becomes 104.0 

A crew with an adjusted rating of 

75 has a hazard classification of “B” 

this will increase its rating by 0.4 

75, or 30. and its final safety 

is raised to 105.0. On this 


Mi Connaughay OFFERS phy Crayne apr Agel 


most complete line of - isability Costs 
the P . . ice Costs eins tga e personne! 
Asphalt Patching Mixers , Lag ema oS ag -meomnne 


— oe 


7 ] injuries are omprised of doctors 


- 
t 


harges, mis ellaneous medi al costs 


——~. 


3 TO 20 TONS QUALITY HOT MIX PER HOUR <. ce Y) ) such as hospitalization and prescrip- 


Here are the mixers you need for fast, economical HTD No. 10 tions, and workmen's compensation 

4 , :' or wages paid to the injured parties 
pavement repairs and small surfacing jobs...in any season devine thale Gechiiter. An Ae wee 
...under wet or dry conditions. They are precisely if these totals show: a) pt age per 
engineered and rigidly constructed to handle on-the-job = incident: doctor. $21.56: miscella- 
mixtures of asphaltic concrete, sheet asphalt, sand asphalt ~ . neous medical, $8.29: compensation, 
or masti¢ asphalt... hot or cold...at remarkably high rates. } $31.94; a total of $61.79 per case. b) 
They will enable you to meet all conditions with least i/,. ; Average per month: doctors, $328.81 
effort and at lowest possible costs. Write for complete Zz = miscellaneous medical, $126.40: com- 


specifications and proportioning tables. pensation, $487.16; a total of $942.37 
per month 


McCONNAUGHAY MIXERS, INC. “7°87 | van 
LAFAYETTE, INDIANA rf oo 4 ' Plastic Pipeline Laid Across Lake 


The idea of launching a half-mile 

: eal : ‘ ; of plastic pipe, wrapping strips of 
National distributors: Asphalt Equipment Co. = 8) lead around it and sinking the 
3314 Cherry Lane, Fort Wayne, Indiana whole works to the bottom of a lake, 
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saved the residents of Milton, Ver- 
mont, thousands of dollars and cut 
pipeline installation time from 20 
days to 8 hours. 

The plastic pipe, made by Re- 
public Steel Corporation, was sub- 
merged recently to replace a line 
buried beneath seven fathoms of 
man-made lake. The water repre- 
sented a 2,900-foot obstacle between 
eight Milton homes and the town’s 
only water supply. The Milton Wa- 
ter Corporation decided to experi- 
ment with the flexible plastic pipe. 
Inasmuch as the lake is used for 
boating and swimming in summer 
and is often coated with more than 
three feet of ice in winter, the pro- 
posed pipeline had to hug the lake 
floor 

As supervisor of the Milton Water 
Corporation, Kenneth G. Miner put 
the plastic pipe on trial and spent 
almost a year developing a system 
of weights which would hold the 
pipe below the lake surface yet 
would not pinch or chafe the pipe 
exterior. Using 3-inch wide, %-inch 
thick lead sheeting strips and spac- 
ing them between eight and twelve 
feet apart, the pipe was kept sub- 
merged 

To install the pipe, a crew of six 
was required. Lengths of Repub- 
lic’s 100 pound FE, 1%%-in. poly- 
ethylene pipe were joined by metal 
couplings and clamps. Then the 
snake-like 3500-ft. line was laid 
along the shore in loops, ribbon 
candy fashion. Both ends of the line 
were sealed with plugs and the 
pipeline “to be” was set afloat on 
the wate Being lightweight and 
airtight, the pipe floated on the lake 
surface and was easily towed into 
position. Workmen connected one 
end of the pipe to a line leading to 
a pump station, towed the other end 
to the opposite shore and connected 
it to the house service lines 

The pipe was then filled with wa- 
ter. It sank—but only to a level 
just below the surface. From a boat 
the crew wrapped the lead strips 
once around the pipe at the speci- 
fied intervals. At the end of one 
eight-hour day the job was com- 
plete and the new water line rested 
40 feet below the surface, follow- 
ing the contour of the lake bottom. 


Sewage Treatment Plant 
Operating Data 

During 1958, the sewage flow in 
Ithaca, N. Y., averaged 129.36 gpcd 
and the cost of treatment was $33.43 
per MG. Per million gallons of 
sewage, screenings amounted to 3.40 
cu. ft.; sludge 497 cu. ft.; and gas 
produced 3,401 cu ft 
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HIGH WAY 
WEED 
PROBLEMS 
LIKE 
THESE fi 
CAN BE ELIMINATED 
LIKE 
THIS WITH 
AMIZOL 
WEED 
KILLER 


and Amizol combinations 


Using Amizol alone, or in combination with other weed killers, 
state and local highway departments are instituting successful 
and complete vegetation control programs along thousands of 
miles of roadsides, guard rails, gravel shoulders, bridge abut- 
ments, center strips and embankments. 


Amizol combinations provide longer control of more broadleaf 
weeds and grasses than any product used alone. They pro- 
duce rapid knockdown of existing vegetation, better kill of deep 
rooted perennials and keep the treated area free of weeds all 
season long. 


Costs for total vegetation control are considerably less with 
Amizol combinations . . . by 30 percent or more. You use less 
chemical to kill more weeds. Your “spraying season” is longer, 
just as long as weeds are green and actively growing. 





For information on how to begin a practical highway 
weed control program, write for free booklet describing 
uses, application data and chemical formulations of 
Amizol—produced by Amchem Products, Inc., origina- 
tors of 2,4-D and other basic weed killers. 


AMIZOL 


Amchem and Amizol are registered trademarks of 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. + St. Joseph, Mo. + Niles, Calif. 





WHICH IS BEST 


3 new series Cat Motor Graders 


No. 112 
Series F 


No. 12 
Series E 


No. 112 
Series E 


for higher production, 
easier servicing and long life! 


No machine is better than its engine—and the new 
Cat Diesel Engines in these three new series Motor 
Graders are better than ever. They’re more com- 
pact, more rugged and modern in design. They 
incorporate the latest developments in metallurgy 
and technology. They provide three important 
bonuses—greater lugging ability in tough going, 


easier servicing and long life. 


A COMPLETE LINE—85 HP to 150 HP 


The new Turbocharged 100 HP No. 112F is de- 
signed for high production to match work require- 
ments between the new 85 HP No. 112E and new 
115 HP No. 12E. Compared with the 85 HP model, 
the 100 HP machine delivers 5% higher travel 
speeds and a 5% increase in blade speed control. 
With its introduction into the line, Caterpillar now 
offers you a choice of four Motor Graders in all to 
meet your specific requirements. The largest is the 
Turbocharged 150 HP No. 14, the most versatile 
big grader ever developed. 


SEE YOUR CATERPILLAR DEALER 


Some of the features of the new Cat Motor Graders 
are described briefly here. But for the complete 
picture, see your Caterpillar Dealer. Ask him to 
show you how they’re a better investment for your 
Take a look under the hoods 
Better still, 


ask for a demonstration. See for yourself how they 


tax dollars than ever 
at the new modern-design engines. 


“pull through” tough going 


Caterpillar Tractor Co., General Offices, Peoria, III. 
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FOR YOUR JOB? 


with new compact engines! 





~ 
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NEW HIGH TORQUE. Though the engines 
in the new Cat Motor Graders are de- 
signed specifically for each machine, they 
all develop higher torque than previous 
models and have other basic improve- 
ments in common. For example: shorter, 
stiffer blocks and crankshafts ... stronger, 
distortion-resistant cylinder heads... im- 
proved cooling systems with greater ca- 
pacity ... engine lubricating oi! condition- 
ing... and advanced design fuel systems 


OTHER HIGH-PRODUCTION FEATURES IN CAT 


th 


New No. 12E Motor Grader 
features new compact 
115 HP Engine 


ae, ES 
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New No. 112E Motor Grader 
features new compact 
85 HP Engine 


The new N 
in appearance 
Turbocharge 


at - < ss . _— * 
Mitte a eo. 


—new, compact fuel injection pumps with 
barrel and plunger assemblies in easy- 
to-service pump housings. 

NEW STARTING ENGINE. Now standard 
is a new two-cylinder, vertical starting 
engine to replace the horizontal engine. 
All three Motor Graders use a modern 
12-volt electric system. An optional 
24-volt system is available for use in 
moderate climates where direct electric 
starting is practical. 


i 
i 


i 


112F is 


sir 


but features 


41 OHP Eng me 


PERFORMANCE-PROVED FEATURES. 
While many advances have been designed 
into the compact new engines, certain 
time-tested features have been retained. 


To mention a few: precombustion cham- 
ber design that delivers maximum horse- 
power on heavy, economy-type fuels... 
steel-back aluminum bearings . . . wet- 
type “Hi-Electro” hardened cylinder 
liners ... and aluminum pistons with 
cast-in ring band. 


MOTOR GRADERS 
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Prepared by L. G. BYRD, Associate Editor 


Pumping Expressway 
Storm Water 


The design of the Prospect Ex- 
pressway in the Borough of Brook- 
lyn, City of New York included 
special provisions for storm drain- 
age since the Expressway is ap- 
proximately 12 feet below the ele- 
vation of the existing storm sewers 
in the area. The Expressway is 
drained into a wet well and the 
storm water pumped into the city 
sewer system. Runoff computations 
to determine pumping station re- 
quirements were based on a rain- 
fall intensity of 5.5 inches. This 
corresponds to a rate of 1.75 inches 
per hour and a time of concentra- 
tion of 8.4 minutes for a 15-year 
maximum storm. The area to be 
drained was 6 acres, the coefficient 
of imperviousness 0.90 and the de- 
sign rate of runoff 13,000 gallons 
per minute. Two pumps, capable of 
delivering 65,000 gpm against a 35- 
ft. dynamic head, were installed to 
provide for the required design run- 
off with a third identical pump as a 
standby in case of mechanical fail- 
ure. A 17’ 7%” wide by 38’ 6” long 
pump house was designed around 
these three pumps and a wet well. 
The roof of the structure carries 
vehicular traffic of the surface-level 
service road and the outside wall 
conforms to the appearance of the 
adjoining retaining walls and bridge 
abutment. The interior of the heat- 
ed, lighted and ventilated building 
is subdivided into three cells. Two 
lower cells serve as the wet well, 
the bottom of which is 12 feet below 
the lowest point of the Expressway. 
A grit chamber with cleaning ar- 
rangements for chamber and well 
are provided. Main pump impellers 
with housings and 16-in. pump col- 
umns are located in the wet well. 
Discharge heads located on a con- 
crete floor 24-ft. above the wet well 
connect through 16-in. pipes with 
a stilling chamber from which 
water is carried through a 36-in. 


162 


monolithic concrete sewer pipe to 
the original 60-in. sewer line 

“Storm Water Pumping for an 
Urban Expressway.” By Frank J 
Buckley, Shumavon & Buckley, 
Consulting Engineers, New York 
Pustic Works, April, 1960. 


Asphalt Quality 
Control Research 

“Consistency of Asphalt,” is the 
first part in a series of five articles 
on research studies aimed at devel- 
oping ways of improving quality of 
asphalt paving. That property of as- 
phalt which offers resistance to de- 
formation—both viscous and elastic 

by an applied force is called its 
consistency. Elastic deformation will 
eventually disappear after the ap- 
plied force is removed, where vis- 
cous deformation is not recoverable 
Since the life of a bituminous pave- 
ment will depend to a great extent 


ypon the consistency of the asphalt 
at any given temperature, and since 
the viscous element of consistency 
is of great importance, the viscos- 
ity-temperature coefficient must be 
maintained as low as possible in 
road-building asphalts. This char- 
acteristic is commonly called a low 
temperature susceptibility The de- 
velopment of the Engler, Redwood, 
Barbey and Saybolt 
served to evaluate and control as- 
phaltic materials at manufacturing 
and handling temperatures The 
penetrometer was then designed to 


viscosimeters 


evaluate asphalt consistency at at- 
mospheric temperatures. As asphalt 
technology developed it became ap- 
parent that the penetration test was 
inadequate to reveal and evaluate 
those fundamental properties of 
asphalt attributed to viscosity. The 
levelopment of absolute viscome- 


ters has now permitted the evalua- 





Grade Separation Clearance Increased to 16 Feet 


lth 
it 


@ RAISING partly completed deck of grade separation on interstate 94 near Jack 
son, Mich. to provide 16-ft. clearance required by Bureaw of Public Roads. To allow 
for future resurfacing and for snow pack, actual clearance of 16 ft. 3 ins. is provided. 
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Flood rescue proves Michigan 
ability to operate in deep water 


shame. The Michigans were faster and 


This picture was taken during one of 
the worst floods in the history of Canton, 
Ohio! 


The machine shown is a Tractor Shovel 
—one of three city-owned Michigans 
that joined ordinary boats and rafts to 


spec d rescue work 


Despite muck and silt and the 5 foot 
depth of the raging waters, the Michi- 
gans plowed along without pause, mov- 
ing hundreds of people to higher ground. 
Their use, unplanned, nonetheless proves 
Michigans can work successfully in deep 
water no matter what the task—flood 
rescue, stream crossings, beach cleaning, 


etc, etc. 


Switch from roadbuilding 
to diking to “ferry service” 


It all started when heavy spring thaws 
released a torrent of water into Nimishil- 
len Creek. The water rose—and rose— 
soon over-ran its banks, and poured out 
over a 25-block area of Canton's north- 


east side. Call went out to the three 1% 
and 1% yd Michigans. In they rushed 
from normal roadbuilding and material- 
handling chores, started building retain- 
ing walls. Soon, though, it became 
obvious the water was rising so rapidly 
dikes weren't nearly as important as sav- 
ing people. Nobody thought any vehicle 
could get through, but the need was so 


great the Michigans were tried 
They did the job! 


First, the very old and the very young, 
the crippled, the bed-ridden were scooped 
from danger and carried- away in the 
machines’ big (6’7" and 71” wide) buck- 
ets. When the infirm were safe, the Mich- 
igans ferried out load after load of healthy 
evacuees. 


“These machines certainly saved the 
day for us,’ said Wilson J. Myers, Serv- 
ice Director for the City of Canton. ‘They 
plowed through the shoulder-high water 
like steel whales with a mouthful of 
Jonahs. They even put the boats to 


they didn't tip in the current 


In water several days, 
yet no repairs needed 

Wilbur Schultz, Canton’s vehicle main- 
tenance superintendent, pointed out that 
Michigans worked round-the-clock at the 
flood scene with only an occasional rest 
—and that only for refueling 

“These rigs did a wonderful amphibi- 
ous job for us and didn’t require any 
major over-haul despite their prolonged 
bath,” said Mr. Schultz. “They were 
nearly submerged-for hours at a time; 
yet, after the flood threat ended, we only 
had to drain, clean out and recharge the 
oil in the differential housings 
Michigan is the registered trademark of 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


CLARK 


EQUIPMENT 
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you use paint again 


TRAFFICAIDE 


MARKERS 
are safer because they 
show brighter — last longer 


Motorists and pedestrians rely on your 
traffic markers for their very lives. 
Don't let them down. Use only those 
markers that can stay fresh and alive 
—that can outlast weather and wear. 
TRAFFICAIDE specialized pavement 
markers meet these vital requirements. 
Fourway reflective, they flash their 
warning message around the clock, 
rain or shine, dark or light 

And TRAFFICAIDE markers suffer 
little from the elements or the passage 
of time. Made of a specially com- 
pounded vinyl, they are tapered and 
precoated for lifetime bonding to any 
pavement. In fact, road tests using 
both paint and TRAFFICAIDE mark 
ings reveal that TRAFFICAIDE out 
lives paint by more than ten to one 


easy on your budget, too! 


Only TRAFFICAIDE’s quick-setting 


mastic is needed for secure bonding 


to any pavement. Markers dry into 
place immediately. Traffic flows freel) 
releasing traffic control personnel for 
productive work. But the greatest sav 
ing of all is the extremely low main 
tenance cost that keeps your traffic 
marking system at peak efficiency 
throughout the years ahead 

TRAFFICAIDE markings include di 
rectional arrows; crosswalks; square— 
rectangular and diamond shapes; lane 
—berm and no passing lines; parking or 
car limits; letters, words and numerals 


TRAFFICAIDE CORPORATION 


AUSURN, N. Y. 


Clip this to your letterhead: 0 


Gentlemen: 

Please send me without obligation 
your new folder on TRAFFICAIDE 
Long Life Specialized Pavement 
Markers with general specifications. 


tion of materials possessing a wide 
range of consistency. One of the 
modern types, the microfilm vis- 
cometer, employs a uniform film of 
asphalt about 25 microns (1/1000- 
in.) thick placed between two glass 
plates measuring 3 by 2 cm. The 
exact thickness of the asphalt film 
is determined from its weight and 
surface area. The plates are in- 
serted in the viscometer where one 
is held stationary while the other 
is moved by application of a weight 
The plate movement for a given 
period of time is recorded. The vis- 
cosity is then calculated from the 
weight applied and rate of move- 
ment. Another complication of con- 
sistency and flow properties of as- 
phalt successfully evaluated through 
the use of the viscometer is the 
presence of internal structure in the 
asphalt which results in complex 
flow. The increasing use of the vis- 
cometer will make possible further 
advancing of bituminous technology 

Research in Asphalt Quality 
Control.” By Dr. R. N. Traxler, Re- 
search Engineer, Texas Transpor- 
tation Institute. Texas Highways, 
March, 1960 


City Forces 
Resurface Streets 
The expenditure of $50,000 in one 
year for patching and sealing Mar- 
inette, Wisconsin streets convinced 
the city administration that it was 
time to study the entire street prob- 
len Studies showed ths he most 
economical solution 
face the concrete 

ind the macadan irfaces on a 
good base with a plant-mix asphalt 
and to use a soil-cement base on 
ew construction. The | ment 
yf asphaltic concrete from the neat 
est source—some 60 miles away 
was estimated at $7.50 at the plant 
plus 4 cents a ton-mile for hauling 
Laying costs were estimated at $2.50 
per ton. The alternative of con- 
tracting for the work was elimi- 
nated due to the volume of work 
which would be required to interest 
bidders. The choic« of loing the 
work with municipally-owned 
equipment was finally selected. A 
20-ton per hour Hetherington-Ber- 
ner batch-type asphalt plant, a used 
jarber-Greene paver and a used 8 
to 10-ton Galion roller were pur- 
chased. Material analyses and pro- 
portioning recommendations were 
made by the Wisconsin Highway 
Commission. Plant operation was 
started in 1958 and city forces laid 
approximately 4000 tons of asphaltic 
concrete that year. Production costs 
averaged $5.02 per ton and laying 
costs were $2.45 per ton. During 
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BATON ROUGE, LOUISIANA—Two Huber-Warco 6D2 motor graders ore used by the Baton 
Rovwge Deportment of Public Works to help maintain grave! streets, cut ditches and construction 
of new povement. One is assigned to the Urban Division and the other to the Rural Division 


HUBER-WA RC O 


WARCO 


SMOOTH, FULL POWER NO MATTER WHAT 
THE LOAD—Huber-Warco motor graders offer 
a power train matched to any load condition. It 
puts more power to work—smoothly, efficiently 


and economically. 


TORQUE CONVERTER— Automatic features 
eliminate engine lugging and heavy load shocks. 
Engine torque is multiplied three times to give 
fast, effortless starts even with heavy loads. 


Standard transmission 
models from 83 to 160 H.P. 
T converter and 


Ton 
transmission models 8-12 Ton + 10-14 Ton 
from 102 to 195 H.P. 


mole Wurtlyrs 


with Torque Converter and Power Shitt Transmission 


POWER SHIFT TRANSMISSION— Power shift- 
ing makes the grader far easier to operate be- 
cause of fewer controls. Shifting up or down 
under load at full throttle is done by moving one 
lever. Tailshaft governor maintains speed set 
on hand throttle. 


HYDRAULIC CONTROLS—Complete blade 
control without leaving the cab—including all 
bank sloping positions. Easiest graders to oper- 
ate means less operator fatigue and more 
production. 


14-Ton Standord Weight 
10-12 Ton * 12-14 Ton 
Variable Weight 


HUBER-WARCO COMPANY Marion, Ohio, U.S.A. 





1959, 6,055 tons were placed at $4.57 
production and $2.06 laying costs 
per ton. All costs are complete, in- 
cluding fringe benefits on labor 
charges and maintenance, deprecia- 
tion, insurance and storage of equip- 
ment. A typical work program in- 
cludes: Preparing the foundation 
where the material is to be laid; 
shaping and stabilization of the 
base; emulsion prime coating of the 
base; placement of a “wedge course” 
on new surface work; and laying 
the asphalt mix in two courses 

“Why We Do Our Own Paving.” 
By Robert J. Poss, City Engineer, 
Marinette, Wisconsin. The Ameri- 
can City, March, 1960. 


Snow Fighting 
on Parkway 

Under Ross Vogt, Superintendent 
of Maintenance on the Garden State 
Parkway, maintenance forces are 
divided into ten districts along the 
174-mile super highway. The road 
follows a route that subjects it to 
unusual and widely varying weath- 
er and traffic conditions. The north- 
ern stretches are subjected to heavy 
snows while the pine barrens along 
the lower Jersey coast are buffeted 
with ocean winds and freezing rains 
Where the Parkway passes close to 


wee 


SAFETY CHAMPION FOR ST 
choice of 4 drives 


.. { Mechanical Operation 
PTO with | Hydraulic Operation 


New York City and Newark, heavy 
traffic must be kept moving. A typi- 
cal maintenance district stockpiles 
a 900-ton salt supply along with 
calcium chloride and sand. 

“Snow Fighting on Parkway Can 
Be Unpredictable.” Constructioneer, 
March 14, 1960. 


Highway Department 
Engineering Costs 

In December of 1959 each of the 
50 state highway departments and 
the District of Columbia were 
asked by correspondence for com- 
parative cost figures for engineering 
work on interstate highways when 
done by employee engineers of the 
state highway departments. In order 
that a uniform comparison could be 
made, each letter referred to Tech- 
nical Bulletin No. 245, “A Refer- 
ence Guide for Negotiation of En- 
gineering Services for Highway 
Work,” as prepared by The Com- 
mittee on Professional Engineering 
Services of the Engineering Division 
of the American Road Builders’ 
Association. It was recognized when 
these letters were written that a 
100 percent reply was unlikely. It 
was felt however that these letters 
would remind highway departments 
of the need for comparative figures 


os > can ee 


CAB CONTROLLED VACUUM CLUTCH PERMITS 
SPOT SPREADING (on mechanical operation) 
Completely sealed, vacuum operation, con- 
trolled from cab. Start or stop spread in 


Auxiliary Engine with 


and the answers received would 
show consulting engineers the atti- 
tudes of state highway departments 
and how the departments made 
their cost comparisons. The replies 
received from the 26 responding 
states indicated that employee engi- 
neering cost data is not readily 
available from highway department 
accounting records 

“Engineering Costs in State High- 
way Departments.” Consulting En- 


gineer, March, 1960 


Turnpike 
Culverts Inspected 

Inspection of the 20-year-old 
corrugated metal culverts on the 
Pennsylvania Turnpike was com- 
pleted in 1959 by Armco Drainage 
engineers. The inspection included 
photographing structure and 
making a detailed report on the fol- 
lowing: Location; diameter; length 
estimated fill height; type of terrain 
alignment and deflection: 
condition of bitu- 


each 


drained 
pH of the water 
minous coating and paving: and 
formation of rust on exposed metal 
structures were 


Forty-seven pipe 


examined sizes from 
24 to 72 in 
from 92 to 540 ft. Structurally 


ly all were in good condition 


epresenting 
in diameter and lengths 
near- 
only 


REETS AND HIGHWAYS 


) Mechanical Operation 
| Hydraulic Operation 


motion, as at intersections, safety zones. 
On hydraulic operation models, spot 
spreading is controlled by by-pass valve. 


TWO-SPEED “QUICK CHANGE” 
MECHANISM 

Simple sprocket and chain drive: low for 
chemical spreading, high for large- 
volume spreading. No need for expen- 
sive automotive transmission. On hy- 
dravlic opetation models, spreading 
volume is valve controlled. 


By Better service through 
« ——~ 
Y Aa 


better engineering 
YS 45) 
BAUGHMAN BAUGHMAN MANUFACTURING COMPANY 


a 308 SHIPMAN ROAD 


MODEL K5-SC 


Service and parts from 
200 service branches 


WRITE FOR BULLETIN A450 


JERSEYVILLE, ILL. 
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The 

LINE RIDER 
Strikes 

again 

(at weeds and brush that is ) 
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Tue Line RIDER AND HIS GANG of 
Diamond Chemical killers are deadly 
for weeds and brush along highways. 


You'll want to meet them: 


FOR MIXED BRUSH—LINE RIDER 
LV-3D/3T, a 2-Ethyl Hexyl Ester 
formulation of 2,4-D and 2,4,5-T 
containing 3 pounds each of acid 
equivalent per gallon. 


FOR MAPLES AND OAKS— LINE RIDER 
LV-6T a 2-Ethy! Hexyl Ester formu- 
lation of 2,4,5-T containing 6 pounds 
of acid equivalent per gallon. 


FoR AREAS ADJACENT TO SENSITIVE 
crops— LINE RIDER AMINE 22, alkyl 
amine salt formulation of 2,4-D and 
2,4,5-T containing 2 pounds each 
acid equivalent per gallon. Applied 
as a water-borne spray. 

FOR SPECIAL CONDITIONS—LINE 
RIDER formulations, including Butyl 
and Low Volatile Esters of 2, 4-D 
and 2, 4, 5-T containing 4 pounds 
acid equivalent per gallon. 

Send for new brochure giving details. 
Diamond Alkali Company, Union 
Commerce Blidg., Cleveland 14, Ohio. 


Diamond 
Chemicals 








one was found with a non-progres- 
sive deflection of 5 percent. The 
corrugated metal pipes, the product 
of four different manufacturers, 
were all bituminous coated and 
paved. Coating and paving condi- 
tion varied from severe cracking 
and flaking with large chunks or 
sections missing, to coatings in good 
condition with little deterioration 
and bituminous material still sticky 
to the touch. Coating conditions 
were related in part to the method 
of manufacture or the field installa- 
tion procedures. Conclusions drawn 
from the inspections were that the 
culverts were performing well 


HI-WAY Model AS Bituminous Paver 


structurally under normal to fairly 
severe loading and foundation con- 
ditions. 

“Penn Turnpike Culverts Get In- 
spection OK.” By R. W. Rankin, 
Drainage Engineer, Armco Drainage 
& Metal Products, Inc. Roads and 
Streets, March, 1960 


Roadway Lighting 
Developments 

Safe, comfortable night driving is 
the desire of many drivers, mer- 
chants and engineers: For social 
and recreational contacts; to save 
daylight hours for activities other 


A Jack of All Trades, Tow-Type Paver... 


a Running Mate for your Self-Propelled Equipment 


A fast worker on driveways— parking 
lots — playgrounds — airports — streets, 
roads and highways—and on any 
job you can drive a truck through. 
A paver small contractors and town- 
ships alike, can easily afford. Adjust- 


able full floating screed permits 


concave surfaces up to 144" crown. An 
optional heated screed permits paving 
with hot or cold mixes. Hydraulically 
operated spring-loaded shutoff gate 
eliminates emptying at end of the run. 
Can also be used to spread aggregates 


Write for the latest literature and complete specifications. 


HIGHWAY EQUIPMENT COMPANY 


6308 “DD” Ave. N.W. . 


Cedar Rapids, lewa 


Other Model AS Features 


e Screed raised, lowered or locked in 
road-traveling position by hand 
crank 

© Available in 8,9 and 10’ widths with 
capacities up to 1‘ cu. yd. 


© 10 gauge, reinforced hopper with 
smooth sloping sides 


e Folding type operator's platform on 
each side of paver 





| 
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than travel; to complete necessary 
travel for work or shopping; for ex- 
good retail business 
hours; to improve night capacity 
and safety of roadways; and to 
generate compensating tax revenues 
for financing highway improve- 
ments. New developments which 
are discussed in detail include: More 
efficient and effective products; im- 
proved roadway lighting practices; 
lighting effectivemess ratings; and 
instrumentation for field measure- 
ment of seeing factors 

“New Developments in the Field 
of Roadway Lighting.” By Charles 
H. Rex, Roadway Lighting Advance 
Development Engineer, General 
Electric Company. Traffic Engineer- 
ing, March, 1960 


tension of 


Principles of 
Soils Engineering 
The third and final 


deals 


part of this 


series of articles with con- 
struction applications of previously 
developed principles. Special prob- 
dealing with 
most often related to 
trenches and other structural foun- 
dation cuts. Such problems 
due to shear failure in the soil. A 
form of analysis similar to that for 
slope stability is suggested. A major 
soil problem with embankments is 
Prediction of  settle- 
difficult, designers 


excessive come 


lems excavation are 


cave-ins in 


arise 


settlement 
ments being 
often tend toward 
paction requirements without ade- 
quate analysis of the desired in- 
fluence of compaction on stability 
or settlement. In evaluating methods 
of compaction two criteria are 
Adequacy of final density 
density in the 
embankment The 


compaction of the subgrade and the 


needed 
and uniformity of 


f 


section value of 


importance of such compaction to 
the pavement performance are em- 
phasized. Special problems discussed 
include: Soft ground (such as or- 
silts and clays); landslides 


construction; and stabiliza- 


ganic 
sewer 
tion 

“Principles of Soils Engineering.” 
By Robert F. Baker, Professor of 
Civil Engineering, The Ohio State 
University. Pustic Worxs, April, 
1960 


Other Articles 

“How to Alleviate Winter Salt Corro- 
sion on Trucks.” Protection of trucks 
from snow and ice control chemicals by 
inauguration of a good maintenance 
program can add years of usable life to 
the vehicles. By Rolland L. Jerry, Edi- 
tor, Motor Truck and Coach. Roads 
and Engineering Construction, March, 
1960 

“Where States Stand on Central and 
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The World’s One-And-Only “Trafficulator”’ 
Brings Your Job Into Our Laboratory 


This fast-moving machine pre-solves sur- 
facing and paving problems. Working with 
the Trafficulator (Traffic Simulator), our 
research engineers can simulate actual 
road conditions. This provides answers 
ahead of field operation. 


The Trafficulator, designed by our own 
laboratory staff, is one example of the 
high level of research and service that 
has made American Bitumuls & Asphalt 
Company a leader in the asphalt industry. 
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Trafficulator Tests Prove Cationic Bitumuls 
Reduces Loss of Siliceous Cover Stone 


American Bitumuls 
& Asphalt Company 


320 Market St., San Francisco 20, Calif. 

Atlante 8. Ga Portiand 8, Ore 
Perth Amboy, N_J Mobile Ala Oakland |, Calif 
Beltimore 3. Md St. Lowis 17, Mo Inglewood Calif 
Cincinnati 38, Oh T 
seeeeenes Ohio wcson, Ariz San Juan 23, P.R After 1,000 passes by the Trofficulotor, cover stone retention on the Cationic 
BITUMULS® Emulsified Asphalts « CHEVRON® Paving Asphaits panel (left) is 70% better (by weight) thon on the pone! prepored with reg- 
LAYKOLD © Asphalt Speciaities «+ PETROLASTIC® industrial Asphaits vier grode emulsion. 
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Transit Mix.” Many departments still 
limit its use in highway paving, latest 
survey reveals. Roads and Streets, 
March, 1960. 

“Compaction Results With the Heavy 
Self-Propelled Rubber-Tired Roller.” 


new era in lighting design in Great 
Britain. Highway and Bridges and 
Engineering Works, March 9th, 1960. 
“Time-Lapse Movie Photography 
Used to Study Traffic Flow Character- 
istics.” By Donald O. Covault, Associate 


Charlotte, N. C., Acquires 
Rapid Striping Machine 


Faced with the responsibility of 
marking roads and streets of newly 
annexed suburban sections that 
nearly double the City’s area, Char- 


By A. O. Williamson, Manager, Bros Professor of Civil Engineering, Georgia 
Inc. Roads and coe March, 1960. Institute of Technology. Traffic Engi- lotte, N. C., has purchased a Wald 
and tae tae = neering, March, 1960 Town and County striping machine, 
wntown icago. report on a “The De y . , ” . 
ye . ld . ' The Density Factor in Traffic Flow the first to be placed into service in 
pane iscussion he at the general The significance of density as a basic . " *. , » a h 
oe : . North Carolina. The new “push- 
meeting of the Western Society of element of traffic flow is discussed. By Ratton” snadl outa ed 
Engineers on October 27, 1959. Midwest Bruce D. Greenshields, Assistant Di- ee ee ee be 
- = . 7 } mr ; P slay “ree 
Engineer, March, 1960. rector, Transportation Institute, The apply approximately 80 percent of 
“Highway House Organs Help Em- University of Michigan. Traffic Engi- the 500 to 600 miles of markings that 
ployee Morale.” At least 28 state high- neering, March, 1960 will be placed in 1960 
way departments publish a magazine “Criteria for Off-Street Parking.” Expansion of the City’s area made 
- eee —— regu- Francisco engineers devised a tem n to obtain a striping ma- 
me y rad al vee ye prom aren ea plate-type of analysis for quick rd hine that could move without delay 
ut all help to weld employees together uniform evaluation of off-street parking rom one location to another. The 
and to keep them informed. Better reas. By William Marconi. Assistant . . 
Roads. March. 1960 _- P = . ae — a = init al ripes at 12 to 15 mph 
—?> # City Traffic Engineer, San Francisco reet marking program 
is ee ae County re California. Pustic Worxs, April. 1960 A I seer 
jay ’ > > aty - . om ° has wn mm miles of streets 
oma way suey “A om a ate Modernizing San Ra. ael's Street 1950 ¢ 170 , f 
Minnesota, was authorized when it be- Lighting.” Downtown and residential IO to n u os oO 
came apparent that suburban growth area lighting modernization wins pub nd upwards of 600 miles of 
would accelerate during coming years approval. By Norris M Ra tian Geen, n his year. Engineered specifi- 
Better Roads, March, 1960 : : a : te “ieaka s res ‘ } 
visor of Public Work San Rafne ally » the Citys requirements, the 
“Hiring Consultants.” How municipal California. Pustic Works, April, 1960 rach is equipped with two 30- 
officials can best determine the need “Drainage Structures on the Alaska . n tanks for white and yellow 
for outside consulting services and the Highway.” A review of the condition of paint and a tank for 500 pounds of 
factors to be considered in obtaining bridges and culverts after 16 years ’ Spray guns are 
such services. By Fred Weisbrod, left sid f +} ha: 
. . . 1 lett side of the chas- 
former City Manager, Painesville, Ohio foundation materials. By W Spind ‘ 
Ohio Cities and Villages, March, 1960 ler, Editor, Technica Publi 
; her Street Lighting.” Important Armco Drainage & Meta! Products 
developments may introduce a Pustic Worxs, April, 1960 


ecessary 


exposure to perma frost and muskey 


eadily moved to the 


tions : . 
y I cleaning sys- 


— 


oe forty miles ahea¢ 


THE TO 
Speeds to the jo . does more work when it gets 


@ Travel Speed to 40 MPH @ Mowing Speed to 10 MPH 


BULLT BETTER . . . With heavy steel channel frame, to permit vee of FRONT END LOADER, 
SNOW PLOW, POWER BROOM, CHEMICAL POWER sproyer or PAINT STRIPER 
TO MOW MORE. 2:1 speed reduction between sickle and sickle driving motor 
UNIFORM CUTTING aT Aut TIMES: independent sickle drive storts, stops, of funs INDEPENDENT 
of stort, stop, run of reverse of vehicle; power controlled hydraulic lift of beth shee end cviter 
ber are independent of each for stopping down time! 
FASTER AND CHEAPER . . . patented features moke it possible to mow double the emovunt of 
most mowers! 
EVEN ON PROGLEM TERRAIN .. . a full 170° of cutting ection down te 680° vp te 
90°. that’s 60° to 70° better thon overage! Seventeen inch shoe cleorance puts you over curbs, 
tters, boulders without monevvering of stopping thet’s 7 to 10 inches better then everage! 
mower thot's in ovt of the weother, gives longer trouble-free service! Trowel beck to storage 
every night ot 40 miles on hour! 
FULL INFORMATION AND SPECIFICATIONS! WRITE: 


TOPEKA HIWAY MOWER INC. 
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P & K OUTDOOR LIGHTING REPORT 





modern lighting at a realistic cost 


Here are two contemporary outdoor lighting installations — 
one an al] new municipal swimming pool and recreational area 
— the other, a prominent New Jersey University. Both chose 
the P&K al! aluminum CIRCLElux lighting package to illumi- 
nate and compliment their roadways, walkways, landscape and 
architecture. 

The sweeping lines of the PAK CIRCLElux davit blend with the 
modern one story architecture of the Rath Park Swimming Pool. 
Yet, the modern, but stately, design of the P&K CIRCLElux 
post is in good taste with the traditional architecture of Fair- 
leigh Dickinson University. The CIRCLElux lighting package 
is the correct low level lighting choice to compliment almost all 
types of architecture. 

The P&K CIRCLElux is available in a wide range of davit styles 
and mounting heights. The post is available in one basic design 
but at various mounting heights and with the CIRCLElux you 
have a choice of three light sources — incandescent, mercury 
vapor and fluorescent. This combination of luminaires and 
davits or posts will enable you to specify “packaged” lighting 
units. This means easier specifying by using matched compo- 
nents which in turn can customize your lighting projects. 
Send in your reservation now for the new CIRCLElux catalog. 





> ~~ 
\\ 
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TOP PHOTO: Location: Rath Park, Franklin Square, L. |. N.Y 
Architect: Herbert 0. Phillips 
Consulting Engineers: Barstow, Mulligan & Volimer 
LOWER PHOTO: Location: Fairleigh Dickinson University, Madison, N. J 
Electrical Consultant: 4. L. Sykes 
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PFAFF & KENDALL s4 Frounpry ST.. NEWARK 6, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, WN. Y. 
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Determining 
Air Entrainment 


in Concrete 


HERE IS ever increasing inter- 

est in air entrained concrete. 
Contractors, engineers, architects, 
testing laboratories, research groups 
and other agencies are requiring the 
proper control of admixtures to con- 
crete mixes to obtain high quality 
air entrained concrete. 

A vital function in quality con- 
trol is the use of air entrainment 
meters to determine the amount of 
air entrained in the concrete. This 
series of photographs, prepared by 
Soiltest, Inc., illustrate the simple 
manner in which the test is con- 
ducted 

1. Concrete is poured into the %4- 
cubic-foot container. When it is "Sa 
's filled, the contents are tamped 25 @ ILLUSTRATIONS show how an air entrainment meter is used to determine the 
times to assure equal distribution . : : - 

amount of air entrained in a sample of concrete. Text gives details of the method. 
Tamping is repeated when % full 
and when full. 3. To determine the amount of 4. A nomograph supplied with 

2. Excess material is removed to entrained air in the sample, air is this meter permits determination of 
assure an accurate %-cubic-foot pumped into the receptacle and the the specific gravity, SSD. and the 
sample. Lip of materia] container is percent of entrained air is read di- percent of free moisture by weight 
wiped clean. rectly from the dial gauge of the test sample 
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OTHER STATES DO 


Danco Mowers are now in service in over 30 states, in Hawaii and Canada 

and in federal agencies such as the AEC, military branches and park services 
Heavy-duty rotary mowers designed especially for mowing weeds, grass 
and brush along highway right-of-way, or for mowing parks, airports, 
other large grass areas. 

MODEL HR-8-I — Cuts full 96” width, will clear up to 30 miles of normal 
right-of-way per day. 

MODEL HR-I — Center-mount model cuts full 66” width, will clear up to 
20 miles of normal right-of-way per day. 

MODEL TOW — Trail type mower cuts full 60” width. With adjustable 
wheels, safety chains and safety shields, adjustable cutting height from 
1” to 15”. Has rugged 5/16” side frame 





Danco Rotary Mowers are available for use with most popular-make 
tractors. Write for descriptive literature. 


Denco Trail-Type 


also ovolloble 3 pt. hitch 


o\A\0S-1°4 we MACHINE WORKS, Inc. 


2525 SO. SHERIDAN ROAD BOX 5095 TULSA, OKLAHOMA 
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“IDEAL TRUCK FOR THE MOUNTAINS”—TORSION-SPRING 
CHEVY WITH WORKMASTER SPECIAL V8! in scidses witt tot you. He's» 


driver for Farmers Hardware, Athens, Ga. He’s behind the wheel of that V8-powered LCF 6 days a week, 
200 miles a day, with a lot of it low-gear mountain-country driving. ““You could drive this one even if 


you've never driven a truck before,” Bill Bridges says. ‘“‘Handles just as well loaded as empty .. . 


takes 


curves like a passenger car and it’s got plenty of power for long, hard pulls up steep mountain grades.” 
Mr. Douglas Meyer, president of the company, praises his Chevy’s 8-9 mpg economy, calls it “remarkable” 


on a route like this one. 


@ The Workmaster Special V8’s secret of success is 
nothing less than a_ super-efficient combination of 
high performance, gas-saving economy and high- 
mileage durability. Wedge-head combustion cham- 
bers are fully machined for smooth high compression 
(7.75 to 1), with short-stroke action pouring out a 
high 185 h.p. Owners talk about the performance 
of this engine, astonished at the way it handles 
big-tonnage loads. The next moment they're talking 
about its dependability, the way it keeps humming 


along on a low minimum of maintenance. Drop in 
on your dealer and check his engine specs in detail. 
Ask about the new Powermatic transmission, too. 
Talk engine, models, capacities, everything. Just be 
sure to save some time for a trial run in a "60 Chevy. 
You'll see it’s like no truck you've ever driven 
before. You'll also see why so many Chevy truck 
operators are able to get more work done in a day. 
Make it soon. . Chevrolet Division of General 
Motors, Detroit 2, Michigan. 


1960 CHEVROLET STURDI-BILT TRUCKS Azagoray 
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Rotary Mower Developments 
Make Roadside Maintenance Easier 


EWER highway systems have 

wider rights-of-way and much 
more grass area to be cut. Litter- 
bugging has increased and this pre- 
sents an additional mowing problem, 
due to the presence of bottles and 
cans. The Danuser heavy duty ro- 
tary mower, which can be mounted 
amidships under a conventional high 


clearance tractor, was developed to 
overcome these difficulties. It is 
available in sizes from 42-in. to 8-ft. 
It provides safety for the operator 
through full vision—no need to look 
to the rear to inspect cutting opera- 
tion—and through a low center of 
gravity. It also safeguards traffic 
against flying objects by the use of 


Specifications of the New York 
State Department of Public Works 
called for shoulder areas to be 
graded and sprayed with emulsified 
asphalt. The widener placed 3A 
stone which was compacted with a 
10-ton roller. Emulsified asphalt was 
placed, followed by No. 1 stone, and 
additional compaction. The widen- 
er’s tandem drive wheels provided 
ample power for pushing the 20-ton 
capacity supply trucks 


a chain curtain. Blades are reversi- 
ble, giving double life; and the large 
unit will handle trees to 4 ins. in 
diameter; and, of course, cuts and 
shreds weeds and bushes. Some 30 
state highway departments are now 
using Danco rotaries 


Widener Facilitates Shoulder 
Construction 
Rigen agp of building shoulders at 
a 


rate of 200 tons per hour, this 
Blaw-Knox widener placed stone to 
a total compacted depth of 4 inches 
on Route 16 near West Seneca, New 
York. Shoulders on each side of the 
28-foot wide, 342-mile long stretch 
now measure 5 feet in width 


@ THIS Blew Knox road widener is 
shown at work on a shoulder stobilize- 
tion project near W. Seneca, WN. Y. 


@ DANCO 66-in. center mounted ro- 
tary mows highway right-of-wa, without 
hoezord from debris along the roadside. 








Water Supply and Purification 


by Col. W. A. Hardenbergh 


WATER SUPPLY 


elated 


PURIFICATION 


A Useful Book 
For Your 
Engineering Library 


Only $7.25 
Write to: 


SPEEDEX Model $23 shown 
Model S-23 compores favorably in power 

9 h.p. $475. list and performance with national- 
ly known farm tractors—ct half the price! Look at these features: * 
Briggs & Stratton 9 h.p. engine * 2 power ranges * ‘4 to 10 m.p.h 
Geored reduction steering wheel * 7” x 16” tires * Easy-lift tool lever * 
TIMKEN bearing transmission * Wide selection of “UNIT-DESIGN” tools 
all priced below average costs * Unusual stability and rugged construction. 


BUILT TO LAST. Every SPEEDEX Tractor and Tool is built many times 


stronger than it will ever need to be. Your service and repair headaches 
will be far less than you expect—or non-existent! 


CHOOSE FROM S MOWERS 


Sickle-bar mowers, 30” x 42” widths; 4% h.p. self-powerd rotary mowers 
36” and 44” widths; 30” reel-mower, front mounted; three-gang mower 
(2 models); and underneoth-tractor rotary 


Book Deportment 
Public Works Magazine 
200 South Brood Street 
Ridgewood, New Jersey 





AN authoritative yet simple treatment of the subject 
by one of the nation’s foremost authorities, whose edi- 
torial and field work have brought him in close contact 
with the problems that trouble the average engineer. 
Design examples of all kinds are worked out in detail to 
illustrate practical, up-to-date methods 


Among the major changes introduced in this latest 
edition are the following: the chapters on ground water, 
on filtration, and on laying pipe and maintenance lines 
have been almost completely rewritten; the chapters 
on pipe conduits and on desinfection have been revieed 
to bring the materia! in them up to date and a new 
chapter has been added on fluoridation. 


Order your copy today 


Limited number of copies available in Portuguese. 


Try a SPEEDEX Tractor this year—give it the most severe tests your 
work can require. It will prove itself and convince you that a SPEEDEX 
fleet investment is a wise and thrifty decision. Color folder gives all the 
facts. Write for it today. Dealer inquiries invited. 


SPEEDEX TRACTOR CO. 
377 No. Freedom Ravenna, Ohio 
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“Our improved control with 
POZZOLITH cuts costs on the 
Eglin Air Force Base job” 


” W. J. NOONAN, $R., 
President, Noonon Construction Co., 
Pensacola, Florida 


THIS CONTRACT at Eglin Air Force Base involved the oe of 110,000 cubic yards of 


concrete. Pavement ranged from 14” to 22” thickness. Supervising the job 
is W. J. Noonan, Jr., General Manager, Noonan Construction Co. + Curtis Sullens, 
Concrete _ Corps of Engineers, Mobile District « John Day, Project Super- 
intendent, Noonan Construction Co. 


Dory of Engineer specifications called for 650 psi flexural strength with 414% 
+1%% entrained air. We knew that with local materials and good control, 
ny plain mix with a cement factor of about 6 sacks per cubic yard should produce 
this strength. 
“We also knew that with Pozzo.iru we could meet this flexural specification 
with 5 to 5.2 sacks and that Pozzo.iru would provide close control of entrained 
a ae aur, as well as lower finishing costs. So we based our bid on using Pozzo.iru. 
a te “The job was started with a Pozzo_irH mix having a cement factor of 5.8 
. sacks. Because of uniform strength results, well above specification, it was 
adually reduced to the 5.2 sack beter which we used in our original estimates. 
DRY-BATCH PLANT located on the Gulf—approx- The uniformity in batches, absence of bleeding, and exceptionally good work- 
imately 9 miles from the job site. Most aggregates ability kept finishing costs down. Air content was easily maintained at 3'4% 
were delivered by barge from Radcliffe Gravel Co., with minor adjustments being made quickly in the field. 
Inc. of Mobile Alabama. Ideal Cement was also “The Master Builders field man worked with us from start to finish giving us 
transported to the batch plant by this method. the benefit of his experience. This resulted in better quality concrete at lower 
cost to the owner and substantial savings to us. 
For lowest cost-in-place . .. superior quality concrete—there’s no equal 
to today’s Pozzo.iTu. Call in the local Master Builders man to demon- 
strate how POZZOLITH can help put you ahead on your very next job. 


The Master Builders Company, Cleveland, Ohio 
Division of American-Marietta Company 
World-wide manufacturing and service facilities 


MASTER BUILDERS 


*POZZOLITH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 





with Dow Calcium Chloride 


PELADOW ©: 
DOWFLAKE «=: 


End the wasteful dust plague—com- 
plaints, too! Keep road surfaces intact; 
minimize gravel losses, blading costs! 
Dow calcium chloride stabilizes unpaved 
areas by absorbing, then holding moisture. 
Two types, pellet or flake . . . more 
economical in bulk. 


Write for literature kit on unpaved roads. 


<> 


THE DOW CHEMICAL COMPANY 


Midland. M 


Testing Rideability of Maryland Highways 


° 2 


@ RESEARCH PROJECT aimed at the improvement of highway riding characteristics 
is being conducted by the Maryland State Roads Commission. In this study a uni- 
cycle type road roughness indicator is towed behind a pane! truck. Vertical move- 
ment of the wheel is recorded on sensitive gauges and registered in the towing 
vehicle. Tests will be made on roads of various age, design and pavement surface. 


Neoprene-Modified Asphalt 
for Turnpike Maintenance 


Neoprene-modified asphalt is be- 
ing specified for construction and 
maintenance of inside shoulders on 
the New Jersey Turnpike, accord- 
ing to Harold W. Goldberger, P.E.., 
Engineer of Maintenance for the 
Turnpike Authority. Two installa- 
tions totaling 13 miles in each direc- 
tion have been completed between 
Newark and the northern terminus 
of the turnpike near the George 
Washington Bridge 

Neoprene has been used pre- 
viously with asphalt emulsion to fill 
longitudinal cracks in the bitumin- 
ous concrete pavement. Other uses of 
neoprene with various types of as- 
phalt include the 


in sections of concrete 


sealing of joints 
pavement 
and bridge decks, sealing under- 
bridge slope protection pavement 
and experimental surface treatments 
on the bituminous concrete road- 
ways to improve anti-skid qualities 

The prime objectives in adding 
1% percent neoprene to the asphalt 
used on the shoulders were work- 
ability, chip retention, and elasticity 
These properties bleed- 
through, improve traction, and give 
better performance at high summer 
and low winter temperatures 


reduce 


The turnpike carries one of the 
heaviest volumes of traffic in the 
country 46,200,000 
trucks, cars and buses with over 1,- 
350,000,000 vehicle-miles during 
1959. To minimize interference with 
traffic flow, the Turnpike Mainte- 
nance Department and its contrac- 


more than 


tors confine maintenance and con- 
struction operations on its roadways 
to midweek days during daylight 
The ease and rapidity with 
asphalt 
standard 


hours 
which neoprene-modified 
can be laid down with 
equipment and the tenacity with 
which it holds stone aggregate on 
ts surface immediately after laying 
have proven important factors in 
meeting maintenance and construc- 
tion schedules 

Cutback asphalt—Grade RC-2 o1 
RC-3—modified with 1% percent of 
neoprene by weight and heated to 
150 degrees Fahrenheit minimum or 
200 degrees maximum is applied by 
a standard pressure distributor at an 
average rate of 0.3 gal. psy for seal 
coating on the existing 3-in. course 
of penetration macadam on the 
shoulders. The stone cover is %-in. 
aggregate applied at a rate of 25 Ibs 
psy by tailgate spreaders or other 
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mechanical means. The cover is 
rolled with an 8-ton tandem roller. 

The first installation of seal coat- 
ing with neoprene-modified asphalt 
on the New Jersey Turnpike, made 
in June, 1959, covered six miles of 
inside shoulders between Newark 
and the south end of the Passaic 
River Bridge. The second, covering 
seven miles from the north end of 
the Hackensack River Bridge to the 
northern terminus of the turnpike, 
was made in late November. Neo- 
prene-modified asphalt for both in- 
stallations was supplied by the as- 
phalt division of Century Chemical 
Corp 

The initial adoption of neoprene- 
modified asphalt by the New Jersey 
Turnpike Maintenance Department 
was as a crack filler. Modified with 3 
percent neoprene by weight—twice 
the amount normally used in sur- 
face treatments—-the asphalt was 
first used in 1958 to fill longitudinal 
cracks developing in the traffic 
lanes. Because of the location of the 
cracks and their size—as great as 
an inch wide, %-inch deep and 50 
feet long in some cases—a rapid cur- 
ing filler was needed 

In tests the neoprene incorporated 
without difficulty to produce a 
smooth, homogeneous blend. The 
asphalt emulsion remained very 
fluid and no difficulty was encoun- 
tered in pouring it into the cracks 
At present, this procedure is the 
standard method of maintenance be- 
cause the neoprene-modified ma- 
terial cures faster than the regular 
material and the bonding action is 
superior, according to Mr Gold- 
berger. 

The filling operation is accom- 
plished by pouring the mixture of 
neoprene and asphalt emulsion, 
Grade RS-1, into the crack and cov- 
ering with sharp, hard, manufac- 
tured stone sand. Excess loose sand 
is whipped off the roadway surface 
by traffic 

In a normal working day, the 
maintenance sealing crew is able to 
cover about one mile of three-lane 
pavement. The cost of this operation 
is variable. A good average for labor 
costs, however, would be about $100 
per day 

Neoprene-modified asphalt is also 
specified by the Maintenance De- 
partment for joint filling between 
concrete slabs and for sealing con- 
crete or Belgian block pavement on 
underbridge slopes adjacent to 
bridge abutments. The neoprene- 
modified asphalt adheres to both 
block or concrete pavement, reliev- 
ing the problem of water seepage 
under the surface and resultant 
damage to the pavement 
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Blaw-Knox Electroforged Grating 


solves so many problems for so 


many industries. Catalog free on request. Write 


Biaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania. 


BLAW-KNOX 


GRA7ING 





THE 


WATER 


WORKS 
DIGEST 




















Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Well 
Stimulation 


A study has been made of the 
techniques of well stimulation, 
known variously in the water supply 
field as well development, redevel- 
opment, or rehabilitation. At the 
same time, a critical preliminary 
analysis was made of existing and 
emerging techniques in crude-oil 
production which would be appli- 
cable to ground water production. 
It was estimated that more than 90 
percent of the approximately 600,- 
000 existing oil wells have been 
stimulated, some of them many 
times, in order to increase their 
production. The frequency of stimu- 
lation of the approximately 15,000,- 
000 water wells in the United States 
would be very small indeed. The 
question arose as to whether there 
was a real reason for this limited 
application of a proven technique, 
or whether it came about largely 
because of well owners and those 
who make decisions for them being 
unaware of the possibilities of 
stimulation as used in oil produc- 
tion. A study was made of the 
technical performance factors in 
water well stimulation drawn from 
870 actual stimulation cases in 141 
counties of 24 states. For all types 
of treatment in all types of forma- 
tions the median ratio indicated 
a 97 percent improvement over 
specific capacity that existed im- 
mediately before treatment, and a 
20 percent improvement over the 
original production of the well. 
Failures to achieve any improve- 
ment over the treated well were 
11 percent, whereas failures to 
achieve improvement over the orig- 
inal well were 43 percent. When 
considered by type of formation, 
the data show that success has been 
definitely greater in consolidated 
formations (141% improvement) 
than in unconsolidated formations 
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(45 percent improvement). When 
analyzed by treatment type, the 
data show a quite consistent pattern 
of effectiveness, the methods ar- 


ranged in a descending order of 


effectiveness 1) Fractur ing 2) 
pressure acidizing; 3) vibration ex- 
4) shooting, and 5) surging 


; 
piosion 


’ 





Flow Meter Uses Ultrasonic Waves 


SING SOUND WAVES to meas- 
ure the velocity of flow of 
water or sewage in a pipe is a joint 
Hersey-Sparling 
Industries, 


development of 
Meter Co. and Gulton 
Inc. The new meter 
measuring consisting of a 
flanged bronze section of pipe across 
which ultrasonic waves are trans- 
mitted. The sound beam has a fre- 
quency of nearly 1000 kilocycles per 


has a primary 


dev ice 


second, produced in pulses at the 
rate of 200 per second. Echoes re- 
sult which reflect a shift of the 
beam due to the velocity of flow 
This shift is continually 
by the other part of the 
portable instrument which can indi- 
cate rate of flow, record and total- 
ize The for 
transmitting the sound and the re- 


measured 


meter, a 


ceramic transduce: 


ceiving < rystals are mounted on the 
exterior of the flanged section, so 
that the interior is obstructionless 
The length of this pipe section is 
such that it can replace a standard 
alve in a line, making the meter 
:dvantageous for checking the ac- 

racy of large flow meters without 
interfering with 
With the 


pipe section portion of the meter 


ving them or 
yeration of the lings 

| 

permanently installed at suitable 
portable indicator- 


be used for 


locations the 
recorder portion can 
throughout a 
for 


periodi flow tests 


system. It has application also 


neasuring sewage flow and for per- 


nanent installation as a flow re- 
in plants. The unit may be 
ed by a 110-volt AC source 
or a 12-volt storage battery 
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THIS DEMONSTRATION 


aces proved the advantages of 
THE NEW EDDY BREAK-FLANGE HYDRANT 


@ Clean breaking action of the new EDDY break-flange hydrant is 
clearly demonstrated in this film strip of a test made recently for Mr. 
Herbert Campbell, Town Engineer, Wayne, New Jersey. Just as it was 
designed to do, the hydrant broke off at the break-flange and the coupling 
sheared at the weak point. 

Mr. Campbell was so impressed that he changed the specifications on 
the spot... wrote new specifications around the EDDY Hydrant. Another 
EDDY feature which appeals to economy-minded waterworks officials 
is that these hydrants, with the break-flange feature, are the same as 
standard EDDY models in all other respects. Working parts are inter- 
changeable and no separate inventory of repair parts is required. 











We'll be glad to help you arrange a similar demonstration. 
It pays to standardize on EDDY hydrants and valves. 





NO HARM TO HYDRANT... 

As shown, the safety stem coupling shears off 
at the ground line. The break-flange gives way 
without damage to stand pipe or nozzle sections. 
With break-flange construction the hydrant is 
easily and economically replaced without dig- 
ging or costly repairs. 








EDD Yvawvecompany WATERFORD 


NEW YORK 
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CLARK SERVICE BOXES 


Neat -— Safe —-Permanent 


This cast-iron plug 
screws into brass 
rt... cannot be 


inse broken 


twisted OF 
off. 


Sliding adjustment 
prevents frost from 
disturbing base and 
curb cock. 


Steel extension rod 
with welded joints — 
available with all 
types of boxes. 





STYLE B—for use with lead 
(illustrated) or copper 
Pipe. 














lork Service . 
ith iron pipe: write for 
new catalog 


H. W. CLARK CoO. 


MAT Ute w,: | 


STYLE M—for use with Mine 


sTyLe A—© 
meapolis Type Curb Stops. 


Box for use 


It is concluded that stimulation 
could probably be much more wide- 
ly applied to improve ground water 
production 

“Survey and Analysis of Well 
Stimulation Performance.” By Louis 
Koenig, Research Consultant, San 
Antonio, Texas. Journal A.W.W.A., 
March, 1960 


USPHS 
Chemical Limits 


USPHS drinking water standards 
were first adopted in 1914, but the 
1925 revisions provided the first 

imerical limits for specific chemi- 

ls. The most recent modifications 
were made in 1946 and are still in 
ise. These drinking water standards 
have become widely accepted as 
effective and fair. The present 
standards provide maximum per- 
missible limits (expressed in parts 
per million) for the following chem- 
icals: Lead 0.1; fluoride 1.5, arseni 
0.05 selenium 0.05, and hexavalent 
chromium 0.05. These have been 
established because of their known 
or suspected physiologi effects. In 
addition, recommended limits are 
provided for the following chemi- 
cals: Copper 3.0; zinc 15; iron and 
manganese combined 0.3: magnesi- 

im 125; chlorides 250; sulfates 250 
phenols 0.001, and total solids 
500. The standards are recom- 
mended for these chemicals because 
of their potential taste, odor, stain- 
ing properties, or indirect physio- 
logic effect. Certain alkalinity re- 
quirements are also provided to 
prevent overtreatment of water with 
chemicals. The present limits for 
all of these chemicals appear to 
be satisfactory; however, considera- 
tion should be given to providing 
limits for cadmium, cyanides, ni- 
trates, and radioactive material. All 
four of these water pollutants are 
suspected of potential physiologic 
effects 

“Significance of Chemical Limits 
in USPHS Drinking Water Stand- 
ards.” By Gene B. Walsh, San 
Engr., Div. of Eng. Services, USPHS. 
Washington, D. C., and Jerome F 
Thomas, Assoc. Prof. of San. Chem- 
istry, Univ. of California, Berkeley, 
Calif. Journal A.W.W.A., March, 
1960 


Good Watershed 
Management 


A good example of the develop- 
ment of a watershed management 
program and of a city’s reliance on 
forest protection of reservoir shore- 
lines is that of Baltimore, Maryland 
The City owns 17,300 acres of water- 
shed land surrounding the City’s 
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Ask 


Zolli mmal-ilelalelels 


about CENTRILINE 


Spotted on this map are some of the places 
that have been served by the Centriline Process 


Chances are that one of your col- __ there’s no need to disturb traffic to replace 
leagues has rejuvenated some of his city’s mains. Over 6,000,000 feet of piping, from 
piping by Centriline reconditioning. Here’s 4” to 144” diameter, have been treated by 
your chance to find out. Centriline. Ask your neighbor. 

Briefly, this process smoothly lines Write today for a list of nearby offi- 
piping—in place—with cement-mortar,cre- __cials whose cities have cut inconvenience 
ating a pipe-within-a-pipe. This vastly in- and costs with this pipe-saving process. 
creases carrying capacity, stops leakage, § Hear what they have to say about Centri- 
prevents corrosion and tuberculation,and _line. Then write or call us. We'll be glad to 
prolongs pipe life indefinitely. Pressure show you how Centriline can help you 
goes up, pumping cost goes down, and solve the problems of pipe conditioning. 


i CENTRILINE CORPORATION 


S 
‘ A Subsidiary of Raymond International Inc. 


we ° 
oo xo® 
> 1? 140 CEDAR STREET « NEW YORK 6, N. Y. 
Branch offices in principal cities of the United States, Canada, and Latin America. 
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three water supply reservoirs: Loch 
Raven, Prettyboy, and Liberty. 
Sedimentation has been a continuing 
problem since Baltimore’s first wa- 
ter-supply reservoir was built in 
1862. In fact, the first reservoir, 
Lake Roland, was abandoned as a 
result of silting. Within recent 
years, watershed management has 
undergone important changes. The 
program has been developed to 
serve the dual purpose of timber 
production, and through controlled 
forest use, better water production. 
To bring about a change in program, 
a Watershed Control Division was 


created in 1954. A timber-cutting 
program was initiated in 1955 on 
Loch Raven watershed. Stand im- 
provement is a primary objective: 
Overmature, defective, and low- 
vigor trees are marked and cut, 
releasing the more vigorous grow- 
ing stock. All logging is done by 
the Water Bureau’s own iabor force 
and almost all the timber is cut 
at the Bureau's own sawmill. About 
6,441,000 board feet of lumber were 
produced over the past four and a 
half years. Of this, 5,834,000 board 
feet were disbursed at a value of 
$519,853.59—an average of $12,090 





AMERICAN “AIRCOMB” pirruseR 


WITH SELF-CLEANING NON-CLOG TEETH 


Gives All the Aeration You Want. . 


NOTHING CLINGS, FLINGS, OR SWINGS 


Oeeeerierirag§y 


. just where and when you want it 


Teeth on both sides of the “Aircomb™ 


provide simple, multiple, verieble-fow 
orifices for controlled aeration 


Ne “blurps” at low air flows. 


Unique peaked-dome design prevents 
accumulation of solids. 


Velocities are self-cleansing. 


Veriable diffusion capecity es high 
os 5:1  necessory. 


Nothing to break or need replacement 
or change. 


Fully proved in the field. 


—A TRUE TRIUMPH IN SIMPLICITY, ECONOMY, DURABILITY, AND EFFICIENCY 


The AMERICAN 


““Aircomb” has very useful application in pre-aeration, 


channel diffusion, and activated sludge installations. It is especially pre- 
ferred where relatively high tank content agitation is required and where 
other types of diffusers present operating difficulties due to clogging. 


The “Aircombd” handles a very wide 
range of gas flow per diffuser unit. 
Orifices automatically adjust to the 
gas flow (the gas-liquid interface 
lowers as the rate increases). Bubble 
size also is smallest at the lowest 
flow. Velocities are self-cleansing. 


The “Aircomd” is also the ideal 
diffuser for recarbonation, since car- 
bon dioxide will go into solution 
readily. No maintenance is required. 


Guaranteed Unconditionally For Five Years 





Comprehensive Line of Field-Proved 
PROCESSES AND EQUIPMENT 
The complete “American” line includes sew- 
age, industrial waste, and woter purification 
equipment, tonk ond pipeline misers, deep 
well turbines, water transfer, clear liquid and 
woste woter pumps. Consult “Americon™ 
engineers or write for technica! dota. 
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It can be applied in a wide variety of 
mechanical arrangements, such as 
shown on header pipe illustrated 
below. More than one header with 
aircombs can be used parallel to 
each other as needed. Peaked-dome 
of the “Aircomb” prevents the ac- 
cumulation of solids when used in 
settling tanks 

The “Aircomb” 
aluminum, cast iron, 
necessary material. 


is cast in bronze, 
or any other 


In Our 92nd Year 


AMERICAN WELL WoRKs 


104 N. BROADWAY 
Research, Engineering 

and Manutacturing 

SALES OFFICES CHICAGO, BEW TORK. AND OTHER PRINCIPAL CITIES 


AURORA, ILLINOIS 
F ee and Water Treating, 


ct 1ese Mixing, and Pumping Equipment 


per month. A well-designed and 
well-constructed permanent road 
system has been established which 
has several economic benefits: 1) 
Log hauling is faster, and easier 
on equipment; 2) being permanent 
and easy to maintain, roads will be 
available for future logging; 3) 
roads are available for other access, 
chiefly for fire control. To comple- 
ment its management activities, the 
City of Baltimore is conducting 
several cooperative research pro- 
jects on its watersheds to guide the 
watershed management on reservoir 
lands, but also to evaluate the effect 
of forest planting and other prac- 
tices on the watershed areas above 
the reservoirs. 
“The Baltimore Watershed 

An Example of Good Management.” 
By Irvin C. Reigner, Research 
Forester at the New Lisbon (N.J.) 
Research Center of the Northeastern 
Forest Experiment Station, U. S 
Forest Service, and Walter C. Sush- 
ko, Forester, Water Supply Bureau, 
City of Baltimore, Maryland. Pustic 
Works, April, 1960 


Filter Plant Costs 
Cut $100,000 

Innovations in design and flexible 
construction bidding procedures 
have provided Salida, Colo., with 
a filtration plant that represents a 
saving of $100,000 compared with 
so-called “standard” practices. The 
features included: 1) A ranch-type, 
single story filter plant instead of 
a multiple level structure; 2) in- 
line filter cells, located against the 
plant outer wall to expedite con- 
nection of future filter units; 3) 
installation of short lengths of fil- 
tered water lines and concrete duct- 
ing to reduce piping, valves and 
controls; 4) use of precast concrete 
building members; 5) use of speci- 
fications that permitted bidders to 
quote makes of equipment with 
which they were most familiar. In 
this plant, filter wash water flows 
directly through the back wall of 
the filter cells, controlled by means 
of power-operated shear gates. The 
wash water flows into a reinforced 
concrete waste water line located 
outside of the plant. This change 
reduced the cost of the plant about 
$25,000. Another innovation was 
raising the chemicals to the chemi- 
cal feed machines by means of an 
elevator instead of providing a sec- 
ond-story structure for storage of 
chemicals above the chemical feed 
machines. This has saved approxi- 
mately $20,000 in construction costs 
Concrete twin “T” beams were in- 
corporated in the design of the su- 
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WHICH MIXING 
EQUIPMENT 


provides most efficient flocculation? 
LINK-BELT’s combination of flash and straightline 


mixers assures chemical savings of 30 to 40%... 
increases filter runs by 50% . . . decreases wash water demands 


FLASH MIXERS PROVIDE RAPID, THOROUGH 
MIXING of chemicals with water, sewage or in- 
dustrial liquids. They consist of a constant-speed 
motor directly connected to a quiet-operating worm 
gear reducer. This drive, mounted on a pedestal, is 
connected to a vertical propeller shaft so mounted 
that underwater bearings are not required. Load 
and thrust of the propeller shaft are taken up by 
bearings in the pedestal so these forces do not act 
on the reducer bearings. This efficient design as- 
sures long life and trouble-free operation. The 
propeller itself is an iron casting designed for high 
mixing efficiency with low horsepower require- 
ments. Link-Belt flash mixers may be installed in 
concrete, steel or wood tanks by mounting on a 
steel or concrete platform spanning the tank walls. 


STRAIGHTLINE MIXERS PROVIDE GENTLE 
SLOW MIXING to build up maximum size floc. 
These mixers consist of a number of sections, each 
made of a horizontal solid steel shaft carrying steel 
angle arms on which redwood paddles are mounted. 
The paddle shaft is driven by a chain drive from 
a Link-Belt Electrofluid drive coupled to a Link- 
Belt P.1.V. variable speed drive. The solid steel 
paddle shaft, with rigid compression couplings in- 
suring perfect shaft alignment, turns in special 
babbitted bearings with water lubrication grooves. 
These bearings climinate grease contamination of 
the water and prevent breakdown that may be 
caused by failure to provide proper lubrication. 
Use of redwood for paddles eliminates painting 
maintenance. Link-Belt makes a complete line of 
these mixers. Size and shape can be adapted to suit 
local requirements. 


The mixers shown above are part 
of the broad line of Link-Belt sani- 
tary engineering equipment. Get in 
touch with the Link-Belt office 
nearest you. Our sanitary engineers 
will be glad to work with your engi- 


neers, chemists and consultants . . . SANITARY ENGINEERING EQUIPMENT 


help you get the finest in modern 

treatment methods. Or write for LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. Sanitary 
i : : . Engincering Regional Offices—Colmar, Pa., Chicago 9, Kansas City 8, Mo., San 
your copy of Equipment for Chem- Francisco 24. Sales Offices in All Principal Cities. Export Office, New York 7. 
ical Flocculation Book 2442, Representatives Throughout the World. ts.0n1 


See our exhibit—AWWA Convention, Miami Beach, May 15-20 
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per-structure. Approximately 8 feet 
of headroom has been provided in 
the operating gallery to provide 
ease of entrance and exit for the 
operator. The plant was designed 
for completely automatic operation 
through the use of a pneumatic- 
type control system. The design of 
the plant provided for future ex- 
pansion through an “in-line” lay- 
out, with pretreatment and coagu- 
lation on one side of the filter gal- 
lery and the four filter cells on the 
other. These and other innovations 
have provided a water plant at ap- 
proximately $100,000 below normal 
cost. 


“Nonstandard Design and Bid- 
ding Cut Filter Plant Costs $100,000.” 
By V. A. Vaseen, Ripple & Howe, 
Consulting Engineers. Water Works 
Engineering, March, 1960 


Twice the Plant 
for Half the Money 


Vertically-tiered sedimentation 
basins, mud valves, and the use of 
high-service pumps as filter rate- 
of-flow controllers are some of the 
innovations that have saved money 
for the Wanakah Water Company, 
a private water company that has 
been furnishing water to the Wana- 


Completely | The BURGESS-MANNING 


New / 


FLOW TUBE 


far 
Accurate 
Measurement 


f 


Fluid Flow 








The all new design Burgess-Manning LO-LOSS FLOW TUBE .. . 
as a Differential Producer with lowest head loss and highest 
recovery ... has these many distinctive features: 


@ Hondles clear water, sewage, sediment 
bearing liquids, trade wastes, air or 
gases. 

New Short Length — compact. . . easy 
to install. 

Maximum Efficiency — lowest head loss 
and highest recovery . . . superior to con- 
ventional Venturi and nozzle type de- 
vices 

Flexibility — can be installed on horizon- 
tal, vertical or inclined lines 

Choice of Materials — cast iron, bronze, 
stainless steel, plastic or as specified 
formed, cast or fabricated 


See the new 
Burgess-Manning 
1O-LOSS FLOW TUBE 
ot Booth 182, 
A.W.W.A. Meeting, 
Moy 15-20, 

Bol Harbour, Fle. 
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° Guaranteed High Sustained Metering Ac- 
curacy 

@ Low Cost — and economical to maintain, 

®@ Size Variety — starts at 4 inches 

@ Pressures Unlimited — handles wide range 
of pressures 

With the completely new, durable, depend- 

able Burgess-Manning LO-LOSS FLOW 

TUBE — you are assured of high accuracy 

flexibility adaptability instal- 

lation ease and overall economy 

Today write for descriptive literoture 

giving Burgess-Manning LOLOSS FLOW 

TUBE capacity tables and overall dimen 

sions, etc 


BURGESS-MANNING COMPANY 
Penn Instruments Division 


4116 Haverford Ave., Philadelphia 4, Po. 


kah, N. Y., area since 1896. Economy 
was essential, as a maximum of 
$140,000 was budgeted for providing 
the additional million gallons of water 
daily. The consulting-engineering 
firm of Thomas M. Riddick & Asso- 
ciates designed the plant consisting 
of a four-tiered and hydraulically 
cleaned flocculation - sedimentation 
basin. The top tier consists of the 
aeration basin and a three-section 
flocculation basin. The next three 
sedimentation basins. A 
wall divides these basins 
into two parallel units. Further 
economies were effected by the use 
of mud regular 
gate valves to drain the sedimenta- 
tion basins and raw-water inlet 
The resulting high veloci- 
ties when the 24-inch mud valves 
are opened help flush out most of 
the sludge that has settled out in 
the basin 

Aeration and rapid mixing of chemi- 


tiers are 
vertical 


valves instead of 


channel 


cals is provided by means of a posi- 
tive blower discharging through a 
diffuser assemblies 
The water entering the plant from 
Lake Erie receives successive ap- 
plications of 
forced-draft aeration, primary chlor- 
ination, and additional aeration for 
the removal of tastes and odors 
Alum is then added for coagula- 
tion, with silica and calcite applied 
needed. After flocculation. 
sedimentation, and filtration, soda 
ash is added to the finished water 
for pH 


pumped into the 


Series of air 


activated carbon, 


when 


adjustment before it is 
distribution sys- 
tem. Based on design capacity, this 
approximately half as 
much as one of conventional design 

Twice the Plant for Half the 
Money.” The American City, March. 
1960 


plant cost 


Waxahachie’s 
Surface Supply 


When increasing demands forced 
the city to investigate various means 
of increasing its water system, the 
city officials consulting 
engineering firm to make a survey 
and present a plan. After investi- 
gation, the engineers recommended 
a dam and lake on the South Branch 
of Waxahachie Creek. The $1,500,- 
000 estimated total cost was based 
on the construction of an earthfill 
dam on the creek, gravity flow to 
a raw-water pumping station, pres- 
sure transmission to a new treat- 
ment plant and gravity flow to a 
central pumping station serving the 
distribution system. To finance the 
project a water district was formed 
and combination tax and revenue 
bonds were issued, backed by a 


retained a 
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For The Best Connection You'll Ever Make_ 


; er 


The ALTITE JOINT, 
has been subjected to a 
series of rigid tests 
much more severe than 
are encountered 
under the most 
extreme installation 
and service conditions 
in the field. Even 
under extreme 
conditions, this joint 
is so simple to install— 
you could hardly 


Econom 
go wrong if you tried, For EsTIAnCY. y 


and Simplicity— 
Order ALTITE For Your Next Job 


ALABAMA PIPE COMPANY 


General Offices — ANNISTON, ALABAMA 


122 South Michigan Ave., Chicago 3, iil. 
350 Fifth Ave., New York 1, N. Y. 

905 1006 Grand Ave., Kansas City, Mo. 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
5335 Southern Ave., Sovth Gate, Collif. 
2101 N. Webster St., Kokomo, Ind. 


SALES 
OrFrices 
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ELIMINATE YOUR 


WATER TREATMENT 


ALTITE JOINT) 


PROBLEMS WITH... 


earri-rloc 


FERRIC EISULFATE 


Lint mm 
Ciiciont Co i 
5 og Wel 


—s 


Woter— ; 


5a aah 


cagulates over 
wide pH ranges 38 
provides eff 
attr. oe 2. 


COAGULANT * 
WITH THE 
PLUS FEATURES... 


Excellent Taste and Odor Control 

Increased Filter Runs 

Coagulation Over Wide pH Range 

Rapid Floc Formation Turbidity Removal 
Mangonese and Silical Removal 

Bacteria Removal Ease of Operation 
Efficient and Economical 


SODIUM SILICOFLUORIDE — 
for Fluoridation of municipal water 
supplies. Available for prompt 


shipment. 
For a complete list of our prod- 


ucts see our inserts in CHEMICAL 
WEEK BUYER'S GUIDE, Pages 
173-176 or CHEMICAL MATERI- 
ALS CATALOG, Pages 551-554. 
For more detailed information 
make request on your firm's let- 
terhead. 


“= “* TENNESSEE CORPORAT'ON 
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FREE BOOKLET Let us send you 
without charge, a 38-page book- 
let that deals specifically with all 
phases of coagulation—just send 
us o posto! card. 





5-mill (50 cents per $100 assessed 
evaluation of property) levy and 
sale of water to the city. A 4,740- 
foot-long earthfill dam was con- 
structed, thereby forming a reser- 
voir having an area of 687 acres, 
to be also used as a recreational 
facility for fishing, boating and pic- 
nicking. A 20-inch transmission line 
was connected to the treatment 
plant providing a nominal capacity 
of 2,500,000 gallons per day. The 
plant features a Dorrco Clarifloc- 
culator, rapid sand filtration, tele- 
metering and central control of most 
system facilities. Copper sulfate 


prevents growth of algae and 
other odor-producing organisms. In 
addition, a carbon slurry is injected 
into the transmission line near the 
raw water inlet and is also fed 
into the outfall end of the Clarifloc- 
culator by siphon, to remove re- 
maining tastes and odors. A 750,- 
000-gallon elevated storage tank and 
some new distribution mains were 
constructed with the remainder of 
the bond money. Three of the five 
driven wells which have served this 
community as the only source of 
water have been converted into a 
standby auxiliary supply. 





CIQUID LEVEL 
CONTROL 








G-A Cushioned Float Valve 


Sensitive Golden-Anderson Float Valves 
automatically hold water level toa 4” or 
1” variation in tanks, bins, etc. They op- 
erate at high or low pressure—with hot 
or cold water—and most other liquids. 


Bulletin W-5A has all the facts. 


OLDEN 


y: iar ome 
1244 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 





“A Surface Supply + Water Se- 
curity.” By H. R. Yungmeyer. The 
American City, March, 1960. 


Other Articles 


“Safety Costs Less” no matter how 
insignificant the accident. By George 
C. Sopp, Joint System Head & Asst. 
Mgr., Dept. of Water and Power, Los 
Angeles, Calif. Water & Sewage 
Works, March, 1960. 

“Distribution of Soil Conductivity 
and Its Relation to Underground Cor- 
rosion.” A comprehensive discussion of 
the statistical analysis of soil resistivity 
in its relation to corrosion. By Gordon 
N. Scott, Consulting Engineer, Los 
Angeles, Calif. Journal A.W.W.A., 
March, 1960 

“Techniques and Economics of Cal- 
cining Softening Sludges.” A joint dis- 
cussion presented on July 14, 1959, at 
the Annual Conference, San Fran- 
cisco, Calif. “Calcination Techniques.” 
By William B. Crow, Cons. Engr., 
Black & Associates, Inc., Gainesville, 
Fla. and “Miami Lime Recovery 
Plant,” By Claude F. Wertz, Director, 
Dept. of Water & Sewers, Miami, Fla 
Journal A.W.W.A., March, 1960 


New Power Crane-Shovel 
Rating Standards 


A new and uniform method of 
rating full-revolving power cranes 
has been adopted by the Power 
Crane and Shovel Association. This 
action was taken to reduce confu- 
sion and to permit distributors, pur- 
chasers and users of power cranes 
to compare machines on a uniform 
and equitable basis. The method is: 

1) Crawler - mounted, truck- 
mounted, and wheel-mounted cranes 
will be rated on the basis of the 
maximum load, in tons, at the ra- 
dius selected by the manufacturer, 
in accordance with Commercial 
Standards CS90-58, paragraph 6.06 

2) The crane rating will be sup- 
plemented by a second group of 
numbers to designate the Associa- 
tion classification into which the 
crane falls. This identification will 
consist of two numbers, as follows: 
a) The crane rating radius, in feet, 
of the maximum rated load, with 
base boom length, as determined un- 
der Paragraph 1. b) The rated load 
(expressed in pounds divided by 
100, and rounded off to the nearest 
whole number) at 40-ft. radius, with 
50-ft. boom length. 

3) The above values are to be 
based on the crane ratings in the 
direction of least stability, with out- 
riggers set, if the machine is so 
equipped. 

The Association is taking steps to 
have this method incorporated into 
the Department of Commerce, Com- 
mercial Standard CS90-58. 
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Foxboro Control Cabinet at Loring Air Force 
Base Water Treatment Plant. Cabinct contains: 
1) top left — indicator for filtered water to 
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clearwell 2) lower left — indicating controller 
for filter level 3) lower right — recorders for 
flow rates to filters. 


It’s Foxboro automatic control for new 
Loring Air Force Base water treatment plant 


Five Air Force operators, the Little Mad- 
awaska River, and Foxboro Automatic 
Control . . . that’s the water-supply team 
at the 10,000-man Loring Air Force Base 
at Limestone, Maine. 

Completed in 1959, the new facility 
features the most advanced automatic 
control. Reservoir, clearwell, filters — 
all have flows and levels maintained 
automatically. There are no valves to 
crank, no visual checking to do. In fact, 
filter backwashing is the only manual 
push-button operation there is. 


The five operators are all enlisted Air 
Force personnel. Since none had previ- 
ous experience in any phase of water 
treatment, they were all thoroughly 
trained by Foxboro before the plant's 
Start-up. 

If you want to save time — save 
money in the operation of your plant, 
investigate Foxboro automatic control. 
Bulletin 1-15A has full details — write 
for it. The Foxboro Company, 265 Nor- 
folk St., Foxboro, Mass. 


“Reg. US. Pat. OF. 
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Water Treatment Plant at Loring Aix 
Force Base has a capacity of 4 million 
gallons per day. Foxboro Teletax* Tele- 
metering is used to link it with base facili- 
ties, some 5 miles away. 





TRAINING 


Swimming Pool Operators 


in Texas 


ROBERT B. WHITE, 


Senior Engineer Assistant, 
Texas State Department of Health 


T IS elementary to say that swim- 

ming pools should exist primarily 
for recreational purposes. Every 
effort should be made to maintain an 
atmosphere of pleasure, relaxation, 
and enjoyment in and around a 
swimming pool. Likewise every 
effort should be made to operate 
pools so they will not be a health 
hazard or nuisance. 

For many years it was the pur- 
pose and desire of the officers and 
members of the Texas Beach and 
Pool Association, and of the Local 
Health Departments and the Texas 
State Department of Health, as well, 
to crystallize a training program for 
swimming pool operators in Texas 


An approved plan was prepared 
during 1955, and in 1956 the first 
pool operators’ training courses were 
initiated. These schools were, and 
still are, conducted on a voluntary 
basis in Texas, in a number of selec- 
ted locations throughout the state 
Upon completing the course of in- 
struction, the operator may take a 
written examination and if he makes 
a passing grade of 75 or better and 
possesses the necessary pool opera- 
tion experience (one year) he will 
be issued a certificate of competency 
by the Texas State Department of 
Health 

The general emphasis or philoso- 
phy brought out at these schools is 
the fact that swimming pool opera- 
tion is not a pin point mathematical 
accomplishment. On the other hand 
and in terms of good public health 
practice, one cannot use a bit-or- 


choice 


based on responsibility... 


miss or careless method of operation. 


All phases of pool operation, 
maintenance, safety and sanitation 
are considered by the instructors at 
these schools. If this information is 
disseminated properly, the operator 
usually will be able to pass the ex- 
amination and will be qualified to 
receive a certificate. However, we 
have found that from 5 to 10 percent 
of the operators are not qualified 
and do not pass the test. The certifi- 
cate when issued is valid for three 
years. It may be renewed upon its 
expiration date if the operator has 
registered and has at.ended one of 
these training courses during the 
three-year period in which it is 
valid. Providing the certificate ex- 
pires and an operator wishes to 
renew it, he will then have to attend 
another course in pool operation and 
pass the examinations, which are 
revised every year 

In 1956, 634 operators attended 
some 12 schools. By 1957 the attend- 
ance slipped down to 526 at 15 
schools; but by 1958 it was up to 
798 at 15 schools and in 1959, our 
total attendance at 21 schools had 
grown to 840 operators. The grand 
total of attendance is now 2,504 
There were 419 certificates issued in 
1956; in 1957, 216; in 1958, 254; and 


...can make a.difference... 
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in 1959, 370. The grand total to date 
is 1,209. It is evident by these figures 
that the training of swimming pool 
operators in Texas is booming. 

An interesting facet of this train- 
ing program is that in 1958 and 1959 
bi-lingual schools were conducted 
in Laredo and Nuevo Laredo. The 
instructor would lecture on a par- 
ticular subject in English for several 
minutes and then an interpreter 
would translate what had been said 
to a representative group from 
Mexico in Spanish. This sort of rela- 
tionship not only helps to increase 
good public health practices at pools 
in Mexico but is also an excellent 
medium for the promotion of better 
public relations between the United 
States and Mexico. The Mexican 
epresentatives were extremely re- 
sponsive and very appreciative 

When the training program began 

1956, there was very little to go 

n except the use of verbal instruc- 
tion However we now are able to 
iffer the operators a great deal more. 
Packets of printed material pertain- 
ing to private, semi-public, and 
public pool operation are distributed 
to each operator. Slides, visual aid 
charts and a 20 minute 16-mm film 
m “Home Pool Care” are usually 
shown. Such visual aids are ex- 


tremely valuable in pointing out 
certain technical features in pool 
operation. Coupled with this, the 
Texas Beach and Pool Association 
has just made available a Pool Oper- 
ator’s Training Manual which will 
include perhaps more visual displays 
than any other comparable publica- 
tion on the market today. This 
manual is probably the largest en- 
deavor the Association has under- 
taken since it was organized 32 
years ago. 

In conclusion it might be pointed 
out that Texas is not the only State 
that is carrying on pool operator 
training programs, although we feel 
that the Texas Beach and Pool 
Association was the prime-mover, 
so to speak, in creating nation-wide 
interest. Courses are now carried on 
in Florida, Louisiana, Canada, Cali- 
fornia, New Mexico, Illinois and 
Oklahoma; and here in Texas we 
are looking forward to an improved 
and more expanded program in 1960 

Editor's Note—Those interested in 
obtaining a copy of the Manual men- 
tioned in this article should address 
their requests to George Lowrey, 
Jr., Treasurer, Texas Beach and Pool 
Association Austin’ Recreation 
Dept., P.O. Box 1160, Atistin, Texas 
The price is two dollars 


six steps 
help you 


How many companies do you deal 
with when ordering pipe for your 
waterline? How divided is the 
responsibility for final performance? 
How easy is it to keep deadlines? 

In the west, only 
Southern Pipe offers 
six steps to help you 
solve these and other 
problems of choice in 
buying water pipe. 
In short, Southern 
Pipe will save you 
money, cut red tape, 
eliminate worries— 
by assuming all 
responsibility. 

One order does it 
all. A Southerm Pipe 
packaged waterline 
means: (1) pipe 
produced’to your 
exacting specifica- 
tions, (2) from steel 
coil in our own pipe 

mill, (3) cut precisely with NO 
random lengths, (4) lined and coated 
at our plant, (5) warehoused, if 
necessary, until you need it, and (6) 
delivered to your trenchsite ready for 
placing in trench. Write for further 
information. Remember<no other 
western pipe produces offers this 
complete service. 


aoe. 





TRULY 
PORTABLE 


2-WAY RADIO 
with the 


SEISCOR 


TELEPAT hI 


MINIATURE —e 


ver “tor In intelligible 
communications in 
high noise or poor 
visibility conditions 
where direct vocal 
or visual contact 
is impossible. 


BELT-CLIP 
MODEL 


Radio unit; 
headset with 
antenna, 
earphones and 
microphone; 
shirt-clip 
controls 

, “ 
Hard-hot with built-in 


radio, antenna, earphones 
and microphone 





OTHER MODELS: 


A complete 
pocket-size 


Air Force-Type for 


@ COMPLETELY TRANSISTORIZED 

@ CRYSTAL-CONTROLLED RECEIVER 

® CRYSTAL-CONTROLLED TRANSMITTER 

@ LONG BATTERY LIFE 
Size 3° x6" x11/4" ‘(BELT.CLIP 
MODEL) WEIGHT: 12 OZ. (BELT-CLIP 
MODEL) FREQUENCIES. ANY SINGLE 
FREQUENCY BETWEEN 20.55 MC 

@NO LICENSE REQUIRED ON CITIZENS 
BAND MODELS 


<SEISCOR 


A DIVISION OF SEISMOGERAPH SERVICE CORPORATION 














TODAY AND FIND OuT 
ELEPATH CAN HELP 

SEISCOR, Box 1590, Tulsa, Okla 
Please send complete TELEPATH information 
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YOU 


LEO A. HOEGH, 
Director, 


Office of Civil and Defense 
Mobilization 


S YOU read this article keep in 

mind that you are a vital part 
of civil defense. In the final reckon- 
ing you will make it work. Govern- 
ment can, and is doing, much of the 
job. But government cannot do the 
whole job. 

In the simplest terms, only you 
can do many of the things that must 
be done for survival. The mission of 
the Office of Civil and Defense 
Mobilization is twofold: 1) to help 
you perform these individual tasks; 
and 2) bring into being the facilities 
and organization essential to live 
through nuclear attack 

To understand the magnitude of 
this mission it is necessary to ap- 
preciate the massive challenge faced 
by the United States today. 

For 325 years—from 1620 to 1945 
—America was protected by two 
oceans. Then the natural barriers 
fell before the onrush of new 
technology. At first this scientific 
leap was difficult to accept. In brief, 
new weapons and new delivery 
systems had worked a revolutionary 
change in the requirements of na- 
tional security 

We know that the Soviet Union 
can hit a great number of key in- 
dustrial and population centers of 
our Nation. This is the harsh but 
unavoidable truth of the hydrogen 
age. 

The counterpoise to this peril is 
the retaliatory strength of the 
United States and its allies coupled 
with the ability to survive. In a mes- 
sage to the Senate in August last 
year, President Eisenhower termed 
this combination “total defense.” He 
said “Survival cannot be guaranteed 
merely with a capacity for reprisal 
Equally important is our ability to 
recover. This means staying power 
and endurance beyond that ever 
before required of this nation or any 
nation. . . Our total defense is in- 
complete and meaningless without 
a reliable and responsible home de- 
fense.” 

It will take common sense, good 
will and high statesmanship as 
never before to protect civilization 


are CIVIL DEFENSE 


from this awesome threat. A single 
error in judgment, an accident, or 
an insane impulse could plunge the 
world into war. 

It is true that nuclear knowledge 
abounds in peaceful potential, but 
equally abundant are the destructive 
ways in which it could be used. 

These are the reasons for civil 
defense 

OCDM has a national headquar- 
ters in Washington and an operation- 
al headquarters at Battle Creek. 
There are eight regional offices, lo- 
cated at Harvard, Mass.; Olney, Md.; 
Thomasville, Ga Battle Creek, 
Mich.; Denton, Tex.; Denver, Colo.; 
Santa Rosa, Calif; and Everett, 
Wash. 

The plan for Civil Defense and 
Defense Mobilization, promulgated 
by President Eisenhower in October, 
1958, is the framework for all pro- 
grams in civil defense. It outlines 
responsibilities of the Federal, State, 
and local governments, industry and 
individual citizens and describe the 
measures to be taken now as well 
as in the period following an attack 
Under this plan, OCDM provides 
advice and guidance to State and 
local governments in the develop- 
ment of their survival plans. OCDM 
leads in developing a national radio- 
logical defense plan, a_ national 
attack-warning system (NAWAS) 
and protective measures to save 
lives and minimize damage in the 
event of enemy attack. Nationwide 
warning is now possible in less than 
one minute via the NAWAS leased 
telephone system connecting OCDM 
warning offices at the North Ameri- 
can Air Defense Command (NOR- 
AD) headquarters with more than 
300 strategic warning points. 

The National Policy on Fallout 
Shelter, announced in May, 1958, 
underscores the importance of pro- 
tection from radioactive fallout. The 
policy has 5 major aims: 1) to edu- 
cate all Americans on the facts 
about fallout and ways to minimize 
its effects; 2) to survey existing 
structures to determine capabilities 
for fallout shelter, particularly in 
large cities; 3) to accelerate research 
on incorporating fallout shelters in 
existing and new buildings: 4) to 
construct a limited number of pro- 
totype shelters of various kinds for 
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Why the Hersey Conical Disc Piston 
Gives You a More Accurate Meter 


HERSEY DISC WATER 
METER — MODEL HF 
Sizes %" to 1" inclusive 
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When you say to an engineer, “The Conical Disc Piston has the 
added strength of an arch” he quickly understands the significance 
of this exclusive design feature of Hersey small and medium sized 
disc meters. Because it logically follows that the stronger disc 
design permits a lighter construction which results in increased 
sensitivity. 


In addition, the conical disc’s center of gravity is slightly above 
the center of the ball, resulting in still further sensitivity over a 
flat shape. The Hersey Conical Disc Piston assures you of the 
continued accuracy that ' 
helps maintain maximum Hers ey 7 Sparling 
revenue. Write us for 


descriptive catalog No. H2. MM eter Comp ony 


HERSEY PROOUCTS 
DEOCHAM, MASSACHUSETTS 





testing: and 5) to give leadership 
and example by incorporating fall- 
out shelters in appropriate new and 
existing Federal buildings. 

An OCDM booklet, “The Family 
Fallout Shelter,” has been a pace- 
setter for this new campaign. This 
manual, containing blueprints for 
fallout shelters costing as little as 
$150, is available free of charge. 
More than 15 million copies have 
reached the public. 

A Nationwide radiological defense 
education program is now available 
in more than 8,000 high schools and 
colleges. OCDM has purchased and 


OMAHA chose STEEL PIPE for FEEDER MAIN 
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is distributing 900,000 radiological 
instruments for this program. 

A Federal radiological network 
has 1,000 fixed monitoring points 
operating around the clock. By 1962 
there will be 3,000. Along with State 
and local monitoring by more than 
14,000 stations, this network will 
help all levels of government to pro- 
tect Americans and speed recovery. 
We will have an additional 3,000 
Federally operated monitoring 
points and 130,000 State and local 
points by July, 1963 

Recently a rural civil defense pro- 
gram was put into effect. Its goal is 


. .« every length was hydrostatically tested in the shop to AWWA standards! 


Maximum length and minimum wall thickness, as only steel pipe 
provides, enabled the Metropolitan Utilities District of Omaha to 
install a big pipe line through a quiet residential district with little 
inconvenience. Only 180 ft. of narrow trench was open at one time to 
install the coal tar enamel coated 48 in. diameter, % in. wall thickness 


steel pipe in. 40 ft. lengths. 


Workers of the Metropolitan Utilities District, under the direction 
of General Superintendent Kenneth Young, are shown lowering a 
section of pipe into place in the trench just a few feet behind the digger. 


Srrenotn 
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Evasricity 
Economy 


Lonc LIFE 


...these are inherent qualities 
of fabricated steel pipe. Com- 
pare steel pipe with other types 
... you'll see why “wherever 
water flows, steel pipes it best.” 
You can always specify steel 
pipe with confidence. 


For your copy of the latest stee! pipe brochure, write — 


" 


STEEL PLATE FABRICATORS ASSOCIATION 


105 West Madison Street « 


Chicago 2, Mlinois 


to encourage the construction of 
rural family shelters and educate 
rural families in the protection of 
people and of livestock and crops. 

Of specific interest are the survi- 
val plans developed by all States 
and 240 metropolitan areas. By late 
1959, this planning at the local level 
involved 2,315 areas with several 
hundred additional plans now being 
put into effect. 

Another important milestone in 
civil defense is Public Law 85-606, 
enacted in 1958. This law amended 
the Civil Defense Act of 1950 by 
establishing civil defense as the 
joint responsibility of the Federal 
Government, the several States, and 
their political subdivisions. PL 85- 
606 also authorizes the Federal 
Government to give financial help to 
the States for personnel and admin- 
istrative costs in civil defense. Funds 
have not yet been appropriated for 
this program. The President re- 
quested these funds in his budget 
message of January 18, 1960 

A Continuity of Government Pro- 
gram has been carried forward over 
the last year. By the end of 1959, 
legislatures in 43 States had taken 
some action on legislation suggested 
by OCDM to provide for emergency 
lines of succession, preservation of 
essential records, government emer- 
gency relocation sites, and the full 
use of government facilities, equip- 
ment and personnel in emergencies 
Governors of 34 States have signed 
all or part of this important program 
into law 

The attainment of specific goals 
discussed here is of direct concern 
to every American. It isn’t that we 
expect an attack, or predict an 
attack. The urgency stems from the 
power of today’s weapons and the 
means of delivery of these weapons. 
If we are ever attacked, survival for 
days or weeks could be starkly 
personal 

Here is what you personally, and 
your neighbors, must do NOW to 
protect your loved ones: Know the 
warning signals and what they mean: 
know community plan for 
emergency action; provide protec- 
tion from radioactive fallout—home 
fallout shelter; learn first aid and 
home emergency preparedness; get 
acquainted with CONELRAD—640 
or 1240 on your radio dial—for 
official directions in emergency. 


your 


In an early issue Barent F. Land- 
street, Deputy Assistant Director of 
OCDM Emergency Community Services, 
will have an article directed to public 
works engineers and officials. It will 
cover sewage, water, waste disposal, 
road repairs, and debris removal. 
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NOW... .a 25% to 30% 
further increase in 
filter cleaning efficiency 


Actual field tests show the new S-Type unit gives a 25 to 30% further increase 
in filter cleaning efficiency, with resultant increase in over-all plant efficiency. 
The old straight arm type of Agitator increased filter production beyond fil- 
ter design. And now just a moment’s study of the sketch below will show how 
much better this newly-designed S-Type will perform. 


With it each of the corner and void areas will now receive four agitating im- 
pulses per revolution instead of two with the old style straight arm, thereby 
doubling the cleaning action in these areas. See drawing below. 


Portion of an 
S-Type Filter 
- Arm in 


actual service 


(patent pending) 


CAN BE ADAPTED TO OLDER UNITS 


The design of the S-Type installation is such that older 
units in service can be modified to take full advantage of 
the advanced features. The t records of Palmer equip- 
ment are your assurance of satisfaction. The new model 
will carry the same guarantee of minimum operational 
cost. Replacement parts last year totaled slightly over 
$1,200, for well over 15,000 urits many of which have op- 
erated for 10 to 25 years. 


New S-Type Filter Arms double the cleaning action. 
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COMPLETE COVERAGE OF ENTIRE FILTER AREA 


See how the jets on the forward and following curved 
portions of the rotating arms give complete coverage of 
the entire filter area. Nozzles are now also angled down- 
ward and outward from the center to create a positive re- 
circulation of expanded media throughout the entire filter 
bed. As a result no portion of the filter media is excluded 
from thorough cleaning action. 


Palmer Filter Equipment Co. 


822. 8thSt. «© — Erie, Pa. 


See Our Exhibit At The AWWA Convention, Miami Beach, Booths 77-78 
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Electronic Surveying Instruments 
for Water and Land Distance 


Two new surveying instruments 
have been developed for the civil 
engineering profession, each de- 
signed for special problems. 

One, the “Aero-Dist,” is a device 
for measuring ground distances from 
the air. It will enable surveyors 
to carry their lines across bodies of 
water or to jump over areas of in- 
accessible terrain in order to estab- 
lish ground controls (or bench 
works) for construction of power 
plants, highways and irrigation 
schemes in remote places. 
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The other instrument, the “Hy- 
dro-Dist,” is a device to measure 
distance from land to sea points. It 
may be used to provide continuous 
location data to construction men 
on offshore projects. 

Both devices are electronic sys- 
tems, based on the principle of the 
Tellurometer System. A series of 
high-speed impulses are transmitted 
from a small master unit at one 
point to a remote unit at the other 
point. The time required is re- 
corded in billionths of seconds, then 
translated into miles, feet and tenths 
of feet. 

The Aero-Dist consists of a mas- 
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The Importance of People 


The future of U. S. water supplies rests largely with the American 
public. The knowledge of the hydraulic engineer, the skill of the oper 
ating mechanic, the craftsmanship of the manufacturer who makes 
water works supplies — these can function only as authorized to do so 
by the general public. Water works have become mostly public utilities 
Water works improvements are therefore done with public funds, and 


it is the people who say yes or no 


Perhaps the greatest handicap in development of water supplies for 
over three-quarters of a century is the public opinion that water is 
cheap, simply because in pioneer days well water and spring water 
were free. This popular misconception has kept water 
rates too low to finance improvements as needed 
Result: A 30-year-period of delay and a $41 billion 
deficit in funds for water works and sewage works 
construction needed to meet today’s requirements 

“Where there is no vision, the people perish,” says 
an Old Testament Proverb. The first and the biggest 
job of water works men and city officials now is to 
inspire vision in the people of their community 
Once they know the facts, the people will act for 


their own welfare. 


This serves is an attempt to put into words some appreciation of the water 


works men of the United States 


M:zH VALVE 


AND FITTINGS COMPANY 


ter unit carried by a light plane or 
helicopter, and two remote units on 
the ground. A remote unit is set 
up at each edge of the area to be 
measured. The airborne master unit 
is flown across the non-intervisible 
line between the two stations and 
transmits micro-waves simultane- 
ously to both remote units. As the 
plane approaches the line and 
crosses it, a series of measurements 
to each remote unit is automatically 
recorded at the master unit. The 
straight line between the two 
ground stations shows up as the 
shortest distance. Thus, horizontal 
control for a construction project 
could be carried over a mountainous 
or forested area by one short flight. 

Another potential use could be to 
maintain a continuous record of the 
exact location of a plane taking 
aerial photographs at exposure in- 
tervals. This could be of considerable 
value to photogrammetrists, plotting 
highway route locations by aerial 
methods. 

A triplex system has also been de- 
veloped utilizing three ground units. 
This would permit surveyors to es- 
tablish two or three entirely new 
positions in relation to each other, 
or a third position in relation to two 
existing positions. The value of this 
application would be in extending 
existing horizontal control. This 
technique is actually equivalent to 
trilateration from the air, inasmuch 
as it is the measurement of the dis- 
tances between points (or sides of a 
triangle), with proper allowance for 
the elevations involved—the plane 
and ground stations. The Aero-Dist 
has been designed to produce an ac- 
curacy of 1:100,000 plus-or-minus 
one meter 

The Hydro-Dist is expected to re- 
place largely the sextant angle pro- 
cedures used in hydrographic (off- 
shore) survey, where its chief ad- 
vantage is its ability to operate 
through fog or darkness. 

As in the case of the Aero-Dist, 
distance is determined by means of 
radio magnetic impulses, in this 
situation from the vessel (or off- 
shore job site) to remote stations on 
shore. 

A semi-permanent installation 
could be used by engineers con- 
cerned with keeping a dredge on 
course in a river or harbor. Remote 
units on shore could be installed to 
provide continuous location data to 
the dredge. Operators would not be 
required to man the shore stations, 
and inclement weather or darkness 
would not hamper the system. The 
Hydro-Dist has been designed for 
an accuracy of about a meter within 
a 20-mile range. 
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MICROSTRAINING solves Denver’s Water Problem 











7 


RISING DEMANDS NEED LONG DISTANCE PLANNING 


Denver has alwoys been proud of its reputation os a progressive City with an intelligent anticipation of the 
orea's fost growing demand for water. The Bive River Diversion Project, the Roberts Tunnel! and the Dillon Dam 
viilizing woter from west of the Continental Divide are examples of this far sighted policy. Coincident with 
the arrival of the new supply from this source adequate treatment works will be needed which are sufficiently 
flexible to meet peak demonds shown above during the summer at an economical cost without sacrificing quality. 
In consequence, the Board's engineers decided to investigate the application of the MICROSTRAINING process to 
woter from Marston Loke which will be used os storage for the additional supply also. 
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Stringent field and labora- 
tory tests were, therefore, 
carried out on Marston Loke 
water commencing June 
1958 using a standard 
7%,’ dia. x 5’ wide unit. 
Average removals of micro- 
organisms to date are as 
high as 90% and a typical 
period is shewn on the 
accompanying graph. 


Organisms standard units per cc. 


September 1959 October 


Following these successful results, the Board instructed their Consulting 
Engineers, Phillips-Carter-Osborn, Inc. to design a MICROSTRAINING 
installation to treat 120 million gallons per day. The plant will be con- 
THE structed incrementally and for the first 40 mgd Glenfield & Kennedy, Inc. 
SOLUTION are supplying eight 10’ dia. x 10’ wide machines to be commissioned 
by February 1961. Full advantage will thus be taken of the flexibility of 
such an installation which can be augmented as the demand for water 
increases at minimum cost with the least disturbance to existing facilities. 


For Further Details, Visit 
Booth +26, AWWA CONVENTION 
or write: 
Glenfield & Kennedy. Ine. 


275 Halstead Avenue 


Harrison. New Vork a 
straining 


Telephone: Tennyson 59-2552 U. 5. PAT. No. 2462606 


PUBLIC WORKS for May, 1960 195 





THE 


SEWERAGE 


AND 
REFUSE 
DIGEST 

















Prepared by ALVIN R. JACOBSON, Ph.D 
Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Trickling Filter 
Performance 


The efficiency of trickling filters 
under various hydraulic and or- 
ganic loads was investigated over a 
period of 18 months at Michigan 
State University. An experimental 
filter was used which consisted of 7 
vertically suspended %-in. wire 
mesh screens, arranged in parallel 
and spaced 2 in. apart. Settled sew- 
age from the East Lansing sewage 
treatment plant served as basic feed 
to the filter and whey was added to 
increase the organic load when re- 
quired. In the report of this investi- 
gation it is noted that general prac- 
tice has been to plot efficiency 
against organic load, using the well- 
known NRC formula. in this the 
efficiency is assumed to vary ac- 
cording to organic load alone. Hy- 
draulic load is not considered as a 
factor, or only indirectly. The ex- 
perimental data presented show that 
within certain limits the hydraulic 
load is the factor governing effi- 
ciency, rather than the organic load. 
The apparent agreement between 
actual filter efficiencies and those 
predicted by the NRC formula may 
be explained by the fact that this 
formula was developed for munici- 
pal wastes with a fairly narrow 
range of BOD values, say from 100 
to 200 mg/L. Experimental data pre- 
sented show that: 1. At constant 
hydraulic loads the efficiency of a 
trickling filter remains constant for 
organic loads up to 11 lb of BOD 
per day per cubic yard; and 2. The 
fraction of BOD remaining is pro- 
portional to the two-thirds power 
of the hydraulic load. An equation is 
presented relating filter efficiency to 
depth, hydraulic load, and tempera- 
ture, using an experimentally deter- 
mined constant. The application of 
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this equation to determine the ef- 
fects of recirculation is discussed 
and the conformity between the ad- 
sorption process and the trickling 
filter process is pointed out. 

“Load and Efficiency of Trickling 
Filters.” By K. L. Schultze, Asst 
Professor, Department of Civil Engi- 
neering, Michigan State University 
Jour. Water Pollution Control Fed- 
eration, March, 1960. 


Ohio Turnpike 
Sewage Plants 


In the planning and construction 
of the Ohio Turnpike 16 restaurant 
and service station areas were pro- 
vided. At each location dual facili- 
ties were constructed on each side 
of the highway. However, each pair 
of restaurants and service stations 
are being served by common water 
and sewerage systems. In the design 


of these separate systems it was 
necessary to evaluate the experi- 
ences of the New Jersey and Penn- 
sylvania Turnpike installations in 
order to overcome certain 
and operating problems. For design 
purposes 100 gpm was selected as 
the average flow. Maximum aver- 
age flows were assumed to be 175 
percent of the average flow and 
peak flows were assumed to be 350 
percent of the average flow. BOD 
concentrations of 500 mg/1, or more 
than 2 times that of normal sew- 
were anticipated from these 
food handling and service areas 
Grease and detergents 
pected to be the most troublesome 
characteristics of the kitchen wastes 
In determining the type of facilities 
to be installed, initial cost was im- 
portant, but of even greater impor- 
tance was obtaining a type of sew- 
age treatment plant which could be 
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& 
DUAL DIGESTION 


Modern Sewage Treatment at Connersville 


P.F.T. Oual Digestion. ' 


Compactness 


Equipment. B: 


f 


iP. T 


Engineering 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. « CHARLOTTE, N.C. «© JACKSONVILLE «© DENVER 
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operated easily and with a mini- 
mum of expense. Three basic types 
of installations were considered. 
These were: 1) sand filters, 2) 
activated sludge, and 3) trickling 
filters. In addition, consideration 
was given to utilization of separate 
sludge digestion versus modified 
Imhoff tanks. Sand filters and activ- 
ated sludge were discarded for sev- 
eral reasons and the conventional 
standard rate trickling filters were 
recognized as not being completely 
satisfactory. For this reason, two- 
stage filters were selected, with re- 
circulation at a fixed rate. To solve 
the problem of grease and deter- 


gents, a combination of sedimenta- 
tion, with pre-digestion, and two- 
stage trickling filters, with recircul- 
ation, offered the rugged process 
necessary to handle the concentrated 
and complex sewage. This combina- 
tion also offered simplicity in oper- 
ation without the necessity of pre- 
treatment for grease removal. All 
plants have averaged removals of 
98 percent BOD and 95 percent ss. 

“Sewage Treatment for Turnpike 
Service Areas.” By Henry W. Hau- 
enstein, Junior Partner, Fink- 
beiner, Pettis and Strout, Consult- 
ing Engineers, Toledo, Ohio. Wa- 
ter & Sewage Works, March, 1960. 





How to | Protect 
Concrete Sewers from 


Chemical Wastes 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 
T-Lock Amer-Plate ® 


(lining exaggerated in 
proportion for clarity) 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H.S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 


The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. Write for 
complete data on this maintenance-saving lining before 


designing your next sewer. 


Applicators strategically located throughout U.S. and Canada 


CORPORATION 


Dept. BE + 4809 Firestone Boulevard + South Gate, California 


921 Pitner Ave. 
Evanston, Iii. 


360 Carnegie Ave. 
Kenilworth, N.J. 


2404 Dennis St. 
Jacksonville, Fia. 


6530 Supply Row 
Houston, Texes 


— 


London's Newest 
Sewage Works 


In 1959 the City of London com- 
pleted the additions to the Northern 
Outfall Works consisting of an ac- 
tivated sludge plant of 60 mgd 
capacity, a digestion plant to digest 
all the sludge produced and a power 
plant for generating electricity and 
providing compressed air for the 
activated sludge process. The acti- 
vated sludge plant consists of six 
aeration sets, each set having eight 
channels, 390 feet long, 16 feet wide 
by 14 feet deep, fitted with about 
15,000 diffusers, 7 inches in diame- 
ter, for blowing air into the mixture 
of sewage and activated sludge. A 
total of about 70,000 cubic feet of 
free air per minute at 6% to 7% 
psi pressure is supplied. The sewage 
and activated sludge mixture then 
flows to the 110-foot diameter final 
settling tanks provided with Dorr 
sludge scrapers. The final effluent 
is discharged to the River Thames. 
The sludge is pumped to four de- 
watering tanks, each provided with 
thickener mechanisms, before trans- 
fer to the 16 sludge digestion tanks 
with a total capacity of 76,000 tons. 
After approximately 10 days’ diges- 
tion in the primary tanks main- 
tained at 85° F, the sludge flows to 
four secondary tanks for a period 
of further digestion to assist in the 
dewatering process and to reduce 
the volume for final disposal at sea 
some 55 miles from the Northern 
Outfall Works. This is the first in- 
stallation in England in which the 
sludge gas has been used as fuel 
for gas turbines. The eight new 
gas turbines, powered by the sludge 
gas, provide a continuous flow of 
air to the diffused-air plant for the 
activation of the sewage and also 
provide a continuous supply of air 
for primary sludge digestion tanks. 

“Sludge Gas Heats and Powers 
London's Newest Sewage Works.” 
Wastes Engineering, March, 1960. 


Sewerage 
Charges 

Since June, 1959, Baltimore has 
had a new ordinance which levies 
a sewerage charge to cover the 
cost of operating and maintaining 
the sewerage system. This is con- 
sidered to be the most equitable 
way of financing this municipal 
facility. The charge for sewerage 
service for each three months is 
50 percent of the water bill, the 
property owner having to pay the 
bills in full, otherwise the city has 
the right to shut off the water until 
they are paid. The charges for sew- 
erage service become a lien on the 
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NEW! 


for subsurface drainage... 


TRANSITE 
UNDERDRAIN 
PIPE 


e Extremely good weight-strength ratio 
e Naturally smooth interior 

e Resists corrosion 

e Assures low frictional resistance to flow 


e Excellent alignment, tight joints, 
low material cost for 
new installation economies 


For highways, airports, dams, industrial 
plant sites—anywhere there’s a subsur- 
face drainage job to be done—Johns- 
Manville Transite® Underdrain Pipe does 
it effectively and economically. 


The plastic coupling used with Transite 
Underdrain Pipe assures a permanently 
tight, flexible joint . . . keeps out water- 
borne silt and maintains permanent pipe 
alignment. And, because of Transite’s long 
(10 ft. and 13 ft.) lengths, fewer joints 
are needed in the line. 


Made of tough, durable asbestos and ce- 
ment, Transite Underdrain Pipe won't 
rust. Its interior is made smooth to stay 
smooth, assisting the flow of water and 
reducing the opportunity for solids to find 
a resting place in the line. As a result, the 
perforations are able to perform their 
function of permitting entry of ground 
water into the line , at a maximum rate, 
where it can be quickly carried off. 


The minimum crushing strengths* of Transite Transite’s low material cost, installation 
Underdrain Pipe for subsurface drainage systems and maintenance economies mean impor- 
are shown in the following table: tant savings from the time it is specified 
PIPE SIZE TOTAL APPLIED LOAD PIPE LENGTH until there is no longer a need for the line. 
(inches) PER LINEAL FT. (pounds) Let us send you, without obligation, our 
‘ 1,000 book TR-246A. Write Johns-Manville, 
8 1,000 Box 14 (PW-5), New York 16, N. Y. 
10 1,100 
12 1,200 


*A.S.1.M. 3-edge bearing method 
A complete line of fittings is available including elbows, tees, wyes, LV] 


crosses, end cops and increasers. 


| JOHNS-MANVILLE 
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property of any person who fails to 
pay them. The charge for water 
during each three-month period is, 
as follows: For the first 5,000 cu. 
ft. of water 2.50 per 1,000 cu. ft.; for 
the next 45,000 cu. ft, $1.50 per 
1,000 cu. ft.; for over 50,000 cu. ft., 
$1.00 per 1,000 cu. ft. The mini- 
mum charge for water for three 
months depends upon the size of the 
water meter, the minimum being 
$2.50 for %-in. meter and $485 
for a 12-in. meter, with the mini- 
mum sewerage charge being 50 per- 
cent of the water bill. In the 48 
percent of the dwellings not pro- 


vided with water meters, the charge 
for water depends upon the width 
of the dwelling, varying from $10.00 
per 3-month period for a dwelling 
with a width of 12 ft. or less, to 
$48.75 for a dwelling with a width of 
40 ft. or more. It was estimated 
that $3,300,000 would be collected 
from the sewerage charges in 1959, 
providing approximately $700,000 
above the annual operating and 
maintenance expenses of $2,000,000, 
for payment of interest and amor- 
tization on the outstanding sewer 
loans. 

“Sewerage Charges Finance Sys- 





YOU DON’T HAVE 
A TRUCK-LODER 


Your Sewer Crew is 
WORKING TOO HARD! 


PATENT 2,892,557 


LOADS DIRECT 
INTO TRUCK 
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RELIEVES WORKERS 
OF 3 HARD JOBS! 
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ENDS DUMPING 


SEWERAGE 


ON STREETS! 
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The TRUCK-LODER frees your workers from the hard Fd 
jobs of manually dumping the bucket on the street 
— shoveling deposits into the truck, and cleaning up i 
I 
i 
' 


the street. 


With the TRUCK-LODER two men can accomplish 
far more than four with conventional bucket 


machines, thereby freeing the extra men for other 


important sewer maintenance work. 


Users report the elimination of time-consuming 
operations has increased sewer-cleaning capacity 


Use With Your Present 
Machines 





Use Truck-Loders on the 
dumping end and your | 


tem Operations.” By C. E. Keefer, 
Sewerage Engineer, and Rimma 
Sklarevski, Assistant Mechanical 
Engineer, Bureau of Sewers, Balti- 
more, Md. Pustic Works, April, 
1960. 


Belle Glade's 
Sewerage Problems 


Belle Glade’s sewerage problems 
are probably the most difficult to 
solve of any in the State of Florida. 
Recently the City completed Phase 
I of the entire program which will 
eventually cost about $1,600,000 
This first phase included the laying 
of sewers; 27,140 feet of eight-inch, 
1,700 feet of ten-inch, 745 feet of 
12-inch, and 15,050 feet of six-inch 
vitrified clay pipe with factory-made 
joints. The water table being very 
near the surface in the Glades 
area made infiltration a major prob- 
lem. In addition the flat terrain 
made it necessary to utilize a ser- 
ies of gravity sub-systems feeding 
into pump stations. Service to the 
entire city required 16 gravity sub- 
systems, each serving an area of 
about 60 acres. The activated sludge 
treatment plant was constructed on 
piles driven to a depth of 30 feet 
Sewage is brought to the plant 
through a 16-inch force main. The 
two primary sedimentation tanks 
equipped with Link-Belt 
Straight-line sludge collectors 
Aeration takes place in two tanks 
each equipped with four Chicago 
Pump swing diffusers. Foaming is 
prevented by means of spray noz- 
zles. The effluent from the two 
final clarifiers is chlorinated. Two 
Fairbanks-Morse sludge pumps re- 
turn the activated sludge to either 
the primary or aeration tanks 
Sludge is pumped to a coverless 
digestion tank where recirculation 
is provided at 1150 gpm. Sludge is 
pumped to 16 drying beds. The 
present plant was designed to serve 
a population of 10,000, the antici- 
pated population in ten years, at a 
cost of $750,000 

“Belle Glade, Fla, Attacks A 
Difficult Sewerage Problem.” By C 
B. Talmadge, City Manager, Amer- 


are 


by 40%. They agree that TRUCK-LODER Bucket 
Machines exceed all performance estimates. 

Your Flexible representative will be glad to give 
you facts and figures at your convenience. 


ican City, March, 1960 


regular machines on the 
Pull-In end. Net result—two 
complete, modern Truck- 


Safety In 


Loder units. 
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| 
3786 DURANGO AVE., LOS ANGELES 34, CALIF. 
1005 SPENCERVILLE ROAD, LIMA, OHIO | 
415 SOUTH ZANGS BLVD., DALLAS, TEXAS 


Refuse Collection 


Accident prevention or the pro- 
motion of safety is stil] not recog- 
nized as being of sufficient im- 
portance by too many municipali- 
ties for them to inaugurate or estab- 
lish safety programs. This attitude 
can be attributed only to a lack of 
awareness of the costs. Many are 
hidden, some are intangible; but 
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WHY IT’s WISE TO 


specify International 
when powering 


YOUR EQUIPMENT 


New turbocharged 385 max. hp 
International UDT-817, lowest priced engine 
in its size closs in dollars per horsepower. 


Simple installation 

Now, International design simplifies power instal- And his service shop and field service facilities are 
lation. Your International Engine Distributor will geared to keep your equipment operating at peak effi- 
help you with powering plans, and show you how ciency. Parts not in stock are available overnight from 
the broad IH line can match the engine to the job. one of 12 International Harvester Parts Depots. 
There's no underpowering or overpowering, and a It will pay you to get full details on the complete 
variety of IH-built accessory equipment gives you International engine line — 32 diesel and carbureted 
options to meet all requirements. engines from 16.8 to 385 max. hp—from stripped 
engines to complete power units. Call your nearby 
Dependable performance International Engine Distributor or Dealer today. 


International dependability is a matter of record— 


power for graders, generators, crushers, pumps and ie} INTE RNATIONAL’ 


other equipment—on every municipal application, 
public officials report continuous trouble-free per- 
formance under a variety of loads and operating 
conditions, 


Reliable parts and service 

There is no waiting for replacement parts. Your International Harvester Co., 
International Engine Distributor parts department 180 North Michigan Ave., Chicago 1, Mlinois 
is stocked to fill your parts needs immediately. A COMPLETE POWER PACKAGE 
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taken together, the silent sabotage 
of accident losses adds up to a prob- 
lem calling for the attention of top 
management. The author cites acci- 
dent statistics from several cities, 
including that for the refuse collec- 
tion services. The four circum- 
stances in which most accidents 
take place are: 1) In driving and 
riding trucks (including circum- 
stances where truck is moving and 
crew is on the ground); 2) in load- 
ing: a) getting, lifting and carrying 
containers; b) filling hopper or 
other loading action including me- 
chanical loading cycle; 3) in un- 


loading; and 4) in cleaning the ve- 
hicle. As in any other new project, 
the main essential is in organizing 
it—overcoming inertia and starting 
things moving. The main features 
in organizing a safety training pro- 
gram are these: 1) Put someone 
responsible in charge; 2) enlist the 
support of key officials; 3) train 
supervisors for their safety roles 
before proceeding with the training 
of other personnel; 4) consult all 
employees on safety needs; 5) the 
meeting place and the hour for the 
meeting must be carefully selected; 
6) selection of good instructors: 7) 
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WON-CLOG DRY PIT 
pump with double suc- 
tion elbow and stand. 
ions Bulletin 


NON-CLOG WET PIT with 
cover. Single unit. Du- 
plex models with alter- 
5 mating controls avail- 
Fe for Bulletin 











DRY PIT - WET PIT 
SUBMERSIBLE 
HORIZONTAL 


CHOICE OF 
IMPELLERS 


bracket, 


e! 
stand 
Bulletin 


HORIZONTAL NON-CLOG MODEL 
with flexible coupling 
Send for Bulletin 1850.5. 


SUBMERSIBLE 

WON-CLOG 

A complete unit ready to in- 
stall includes pump, motor, 
automatic controls and cable 
to contro! panel. Send for Bul- 
letin 1850.5 


ACIFIC PUMPING CO. 


Established 1907 
Manufacturers and Distributors of Pumps for Every Service 
MAIN OFFICE AND FACTORY: 9301 San Leandro $1., Oakland 3, Calif. 


* Portiand, Ore. + Seattle, Wash. . 


Los Angeles, Calif. . Dallas, Texas 


publicize the meetings; 8) follow-up 
the “skull” sessions with on-the-job 
supervision; 9) plan end operate 
the program in depth; 10) keep 
records; and 11) suggest feature 
news articles on the safety pro- 
gram. With the program for train- 
ing outlined above, some respect- 
able inroads can probably be made 
on accidents in any departments of 
refuse collection. 

“Safety in Refuse Collection.” By 
J. J. Carrell, Research Associate, 
Community Studies, Inc, Kansas 
City, Mo. Pustic Works, April, 
1960 

Other Articles 


“One Way to Get a Sewage Plant 
Built: Prohibit Further Sewer Ex- 
tensions.” Threat to growth of Wen- 
Wash., causes city to build 
27,000 plant project when state 
agency imposed ban. By Chester E 
Murray, City Engineer, City of Wen- 
atchee, Washington. Wastes Engineer- 
ing, March, 1960 

“Trickling Filter Theory.” Hydraulic 
load and depth of filter are two of 
the major factors which determine 
efficiency in trickling filter operation 
By K. L. Schulze, D. Sc. Dept. of 
Civil Engr., Mich. State Univ. East 
Lansing, Mich. Water & Sewage Works, 
March, 1960 

“New Equipment, Plants, and Instal- 
lations.” Part II. of a pictorial review 
Water & Sewage Works, March, 1960 

“Principles of Soil Engineering.” 
Part III Construction applications. By 
Robert F. Baker. Professor of Civil 
Engineering, Ohio State University 
Public Works, April, 1960 


atchee, 


Hempstead Has Clean-Up 
Campaign 

The Town of Hempstead, Nassau 
County, New York, through the 
Town Board, held its sixth annual 
clean-up campaign during April 
For the purposes of the campaign, 
an attractive folder was prepared 
informing the residents of the pro- 
gram. The Township, which is the 
largest in the nation, was divided 
into four zones, and schedules were 
made up for each of the zones, start- 
ing one week apart. The program 
was concentrated on the collection 
and removal of large pieces of rub- 
bish and of abnormal accumulations, 
with normal refuse collection serv- 
ices maintained meanwhile. Pickups 
were from the curb only and simple 
requirements for bundling and for 
containers were included in the 
folder. No charge was made for this 
clean-up collection work. 

The descriptive material was sent 
us by Frederick W. Trautwein, Su- 
perintendent, Dept. of Sanitation, 
Box 26, Merrick, N. Y 
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How consulting engineers planned 
LOW-COST SEWAGE TREATMENT 


IN CRITICAL KANSAS CITY AREAS 


Like many fast-growing metropolitan areas, 
Kansas City is faced with problems of satellite 
community sewage treatment. Yet, consulting en- 
gineers in the Kansas City area are solving these 
problems for their clients at a cost so realistic 
that engineers everywhere —faced with similar 
problems—should investigate. 

A case in point is that of Gracemor Subdivision 
in Kansas City North, Mo. When this 700-home 
community was planned by Bolling-Hausmann 
Development Co., Consulting Engineers Ray- 
mond W. Campbell & Associates (Merriam, Kan- 
sas) were faced with finding a way to provide ade- 
quate sewage treatment within financial reason. 

After study, Campbell & Associates suggested 
a “Suburbia” installation. The compact 245,000 
GPD “Suburbia-I” (illustrated) now serves the cit- 
izens of Gracemor. . . and its cost was most real- 

















(imhoff tank) . . 


istic. This new type of installation provides 
conventional sewage treatment for communities 
of 200 to more than 10,000 homes. Because each 
installation is planned and installed under the 
direction of consulting engineers, “Suburbia” con- 
forms to state and local Department of Health 
requirements. 

“Suburbia” can be erected and enlarged for 
permanent use, or can be dismantled and re- 
erected elsewhere after eventual metropolitan 
hook-in. Its speed of erection (90-120 days) and 
simplicity of operation assure client satisfaction. 
Best of all, “Suburbia” involves less initial and 
operating capital than any other type of conven- 
tional sewage treatment plant. “Suburbia” is fur- 
nished and installed, on a turnkey basis only, by 


MUNICIPAL SERVICE COMPANY 
Your sewage service—our full responsibility 
4625 Roanoke Parkway + Kansas City 12, Missouri 
Telephone: JEfferson 1-8500 











DIAGRAM INDICATES TYPICAL BURIED COMPO- 
NENTS for “Suburbia-i.” Left to right: Bar screen 
chamber and metering weir... primary treatment 


ry treatment (trickling 


filter and final clarifier). 
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new treatment 


Three national magazines* in the first two months of 1960 have carried arti- 
cles apt to alarm some fifty million readers about the possibilities and perils 
of polluted water supplies. More such stories can be expected to follow. 


The Womans Clubs of America and the League of Women Voters are being 
alerted to them. The ensuing demands to clean up our waters by constructing 
sewage and waste treatment plants will rise far beyond the present experience 
of our engineers and public officials. (You get nowhere with telling women you 
cannot afford to provide what they consider their families’ health and safety 
requires.) 


WHAT TO DO... 


An answer for the average community that is 

reasonable in cost, high in efficiency and longest in 

life is Trickling Filters. The just-issued TFFI 

Trickling Filter Handbook, including the new 

ASTM Specifications C 159-59 T, gives full 

information on them. If you lack a copy just ask A Z 

the nearest Institute member listed here for yours. Z FB TRANSLOT 


Cennetton Sewer Pipe Co 
Cennelton, tad 


DICKEY 


W. S$. Dickey Cley Mig Co 
Kensos City 6, Mo 
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Why trickling filters succeed 


Nearly 1,000 new trickling filters such as the blocks of their underdrain systems. Clay is pre- 
above went into service between 1945 and 1957. eminent in its resistance to the ravages of acids, 
The building-pace continues unabated. Many of alkalis and bacteriological action. The TFFI 
these, and others thirty years old Specification clay blocks not only 
and older, are operating as well serve right, they are made right 


today as when first built. Costly —in modern plants under manu- 


remodeling and rebuilding have facturing controls of quality so 
been avoided. And no other type 
is easier to add to if growth ex- cannot even approach them. (Only 
with TF FI clay blocks do you get 


a 50-Year Guarantee.) 


rigid that substitute materials 


ceeds your original estimates. 
A major factor in their success 


has been the vitrified clay floor 


ARMCRE 


Ayer-McCorel Clay Co., Inc. Bowerston Shole Co 
Brazil, ind Bowerston, Ohio 


. 


Za POMONA 
Notco ~ Z 
327 Fifth Ave. ~ Pemena Terre-Cotta Co. Texos Vitrified Pipe Co 
Pittsburgh 22, Po. Greensboro, No. Cor. Mineral Wells, Texeos 
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DROUGHT FLOWS in New York State Rivers 





In pollution control, the quantity 
of water flowing in a river is impor- 
tant and the flows during drought 
periods especially so. The Water 
Pollution Control Board of the New 
York State Department of Health, 
of which A. F. Dappert is Executive 
Secretary, undertook a study of this 
problem. On many rivers in the 
State flow gaging stations have been 
maintained for many years and 
records are available. For the study 
55 streams in four major watersheds 
(Hudson, Susquehanna, Delaware 
and St. Lawrence-Great Lakes) 
were chosen. 

The purpose of the study was to: 


1) Present the cumulative frequen- 
cy distributions of drought flows so 
that a low flow of any desired fre- 
quency could be determined direct- 
ly; 2) determine which of three 
comonly employed mathematical 
distributions was most appropriate 
as a basis for future work; and 3) 
so generalize the findings for the 
major basins or geophysical areas 
as to permit an approximation of 
drought conditions on those streams 
for which meager or no flow records 
exist. The statistical analysis was 
conducted by the Civil Engineering 
Department of Manhattan College 
and was reported by D. J. O’Connor. 





MASS REMOVAL OF PALM LITTER 


CRANE and self-packing 

trailer unit, which were com- 
bined and put to work in Metro- 
politan Dade County, Florida, to 
begin a long-awaited rubbish re- 
moval program, has resulted in a 
labor-saving operation in which 
two men can do the work previous- 
ly done by six. The unit consisting 
of a 35-cu. yd. Hobbs Hyd-Pak 
trailer and a mobile Daybrook Jib 
Boom was designed at the sugges- 
tion of Harris N. Buckner, Dade 
County Waste Division Chief. It re- 
quires only a driver, who doubles 
as crane operator, and one laborer 
to clean up. Controls for both the 
carrier and the crane are located 
in a single cab. The seat swivels to 


i 


ws + 
~  —? 


@ CRANE-PACKER unit handles a big bite of tree trimmings and other rubbish in 


face either set of controls. When 
the trailer is filled, the blade moves 
the length of the trailer to expel the 
load through rear doors. The crane 
is equipped with a clamshell bucket 
that rotates 300 degrees to facilitate 
picking up the rubbish and to line 
up the load for the 9-foot hopper 
opening on the trailer. The county 
is contemplating the purchase of 
four more cranes and eight addi- 
tional trailers as a start on a trash 
pickup program for the county. A 
shuttle system would be used so 
that when one trailer is filled an- 
other will take its place behind the 
crane. A $6 per year trash pickup 
fee would be charged as soon as 
pickup begins in each area 


> 


the rubbish removal program being tested by Metropolitan Dade County, Florida. 
The system uses a 35-yd. Hobbs Hyd-Pak trailer and q Daybrook Hydraulic Crane. 
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There are about 185 gaging sta- 
tions on New York streams. While 
some records cover periods of more 
than 50 years, most of them extend 
over 15 to 35 years. A minimum 
record covering 30 years was con- 
sidered desirable, and the majority 
of streams studied had records of 
25 years or more. An attempt was 
made to obtain a uniform distribu- 
tion throughout the state, but the 
greatest concentration of gaged 
streams were in the Southeastern 
portion and accordingly the major- 
ity of the selected streams were in 
that area. With very few exceptions, 
only those streams were studied 
which had no significant diversion 
or control that would interfere with 
normal low flow patterns. The final 
published records of the Geological 
Survey were used exclusively 

The average flow of a minimum 
consecutive seven-day period of 
each stream was tabulated for each 
year of record. This flow was cal- 
culated by dividing by seven the 
minimum sum of flows of a consecu- 
tive seven-day period. The values 
were tabulated in chronological or- 
der for each gaging station. 

Statistical parameters were cal- 
culated by means of an automatic 
punch card machine. The first step 
consisted of key punching the basic 
drought flow data on cards. These 
data were then arranged in order of 
magnitude and converted to cubic 
feet per second per square mile by 
dividing by the drainage area tribu- 
tary to the gauging station. The 
arithmetic average drought flow for 
each stream was determined and 
each flow was expressed as a ratio 
to the mean. The deviation from the 
mean, which has a value of unity, 
was calculated and the sums of the 
squared and cubed deviations were 
then determined. The sum of the 
deviations squared was divided by 
one less than the total number of 
items (years of record) and the 
square root taken to give the stand- 
ard deviation. The skewness was 
calculated by dividing the sum of 
the deviations cubed by the product 
of twice the standard deviation and 
the sum of the deviations squared. 
In addition, the logarithms of the 
drought flows expressed as a ratio 
to the mean flow were key punched 
into a separate set of cards. The 
standard deviation was determined 
in the usual fashion employing the 
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and what this difference, 
hacked by 35 years of industry proof, 
means to you! 


| he original Rust-Oleum formula was developed 
| nearly fifty years ago by Sea Captain Robert 





L—.._} Fergusson, who became intrigued with the rust- 
stopping qualities of fish oil early in his career. Creating a 
special treatment for the fish oil, he used the specially- 
processed fish oil as the vehicle in combination with fine 
rust-inhibiting pigments. The result? A coating that actually 
stopped rust when applied directly over sound rusted sur- 
faces, after scraping and wirebrushing to remove rust scale 
and loose rust. Possible, because the specially-processed fish 
oil penetrated the rust to bare metal. This was the birth of 
Rust-Oleum’s exclusive 769 Damp-Proof Red Primer. 


PROVED THROUGHOUT INDUSTRY FOR OVER 35 YEARS 


Today, Rust-Oleum in its many systems and colors, has been 
proved throughout industry for over thirty-five years. This 
proof by leading industrial users is your assurance of savings 
in time, money, and metal. Economies made possible by the 
fact that Rust-Oleum 769 Damp-Proof Red Primer goes 
right over the sound rusted metal—usually eliminating costly 
surface preparations. And Rust-Oleum, in its various 
systems, resists rain, sun, fumes, heat, weathering, chemicals, 


etc., for lasting beauty over the years. 


A Sea Captain 
developed it... 
Industry 
proved it! 


RUST-OLEUM NEW COLOR HORIZONS SYSTEM 


The Rust-Oleum New Color Horizons System introduces a 
new coating concept to industry. It combines four important 
factors: (1) the ability to stop rust, (2) smart, modern color 
harmony, (3) the durability to last and last, (4) ease of 
application that saves time, money, and metal. See how this 
system can bring lasting beauty to your plant, machinery, 
equipment, pipes, tanks, structural steel, fences, etc. Write 
for complete information or contact your nearby Rust-Oleum 
Industrial Distributor. He maintains complete stocks for 


prompt service. 


ST-OLEUM. 


A — ATTACH TO YOUR LETTERHEAD = 
Rust-Oleum Corporation 
2674 Ockton St., Evanston, Hlinois 
Please send me the following at no cost or 
' : obligation 
There are imitations, 
but only one Rust-Oleum 
It is distinctive as : ® 
your own fingerprint. ' & 
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| }) New Coler Horizons Systems Cotolog featuring 
110 ectvel coler stonderds ond 69 phote ap 
| plications 
| C) Free test somple of Rust-Oleum 769 Damp-Proof 
Red Primer te be applied over sound rusted 
| surtoce 
C) Reswits of redicective tracing study on 
| Rust-Oleum fish of! penetration 


———————— 
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EXPANSION BOLT 
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nd Private Industry 


City 





for fast, versatile, low-cost stripers 
specify (LINE MARKERS 
ee ae 


id double-line marking; 


: Rapid 
automotive-type steering ; Shift-o-matic drive; 
self-propetied; 18 gallon paint tank 





The LineMaster is only one of the 
famous line of M-B markers, which 
are the decided choice of public 
officials throughout the nation. No 
other stripers give you the depend- 
ability, the performance proved 
features, the advanced engineering 


Write for free analysis 


marking problems. M-B Corp., New Holstein, Wis., 


M-B CORPORATION 


design or the comparable value per 
dollar of investment. Wide choice 
of hand-propelled, power-propelled, 
truck-mounted or custom-designed 
models. Paint capacities from 10 to 
750 gallons; single, double or triple 
lines—one or two colors. 


and recommendations on ur 


REFUSE PACKERS 
LINE STRIPERS Sweerers 


QUALITY MUNICIPAL AND INDUSTRIAL EQUIPMENT SINCE 1907 


ept. PW 


logarithms instead of the actual 
values 

Statistical analyses were employed 
to estimate, on the basis of past 
records, the probability of 
rence of future low flows. This con- 
sisted in developing a curve indicat- 
ing the relationship between the 
probability of occurrence and the 
magnitude of the drought flows. The 
followed, 


occur- 


mathematical procedures 
including use of the logarithmic 
normal, the Pearson Type III and 
the Gumbel curves are reported in 
Research Report No. 1, Statistical 
Analysis of Drought Flows in Rivers 
of New York State, published by 
the Board 

In the 
were 


Hudson River Basin, 
made on 17 streams. 
reported below, 


studies 
Some of these are 
with drainage area and 
7-day flow in cubic feet pe: 
per square mile (cfs/sm) 
Poesten Kill, 89 sq. mi., 0.267 
cfs/sm; Catskill Creek, 98 sq. mi., 
0.267 cfs/sm; Hudson River above 
Newcomb, 192 sq. mi., 0.237 cfs/sm; 
Wallkill River above Pellets Is., 385 
0.128 cfis/sm; Hoosic River 
Eagle Bridge, 510 sq. mi., 
0.321 cfis/sm; Mohawk River above 
Little Falls, 1348 sq. mi., 0.586 cfs 
sm; Hudson River above Mech- 
4500 sq. mi., 0.452 cfs/sm 
Delaware River 
studies were made on 13 streams, 
including the following Little 
Beaverkill above Livingston Manor, 
20 sq. mi., 0.206 cfs/sm; Willowemoc 
above isnagien Manor, 63 sq. mi., 
0.318 cfs/sm; Little Delaware above 
Delhi, 50 sq. mi. 0.266 cfs/sm 
Beaverkill above Cooks Falls, 241 
0.289 cfs/sm: West Branch 
of the Delaware, 593 sq. mi., 0.147 
East Branch of the Dela- 
Fish’s Eddy, 783 sq. mi., 
cfis/sm 
Susquehanna Rive: 
reams were studied, inc! 
Tioga River above Lindley, 770 sq 
mi., 0.057 cfs/sm; Owego Creek 
above Owego, 186 sq. mi., 0.083 cfs 
sm: Chenango River above Greene, 
598 sq. mi. 0.156 cfs/sm; Unadilla 
River Rockdale, 518 sq. mi., 
0.151 cfs/sm; Susquehanna Rive: 
above Conklin, 2240 sq. mi., 0.161 
cfs/sm, and above Vestal, 3960 sq 
mi., 0.152 cfs/sm 
In the St 
1l streams were studied inc 
Salmon River above Chasm Falls, 
2 sq. mi., 0.651 cfs/sm; St. Regis 
above Brasher Center, 616 sq 
0.355 cfs/sm; Genesee River 
above Scio, 309 sq. mi. 0.089 cfs 
sm, above Rochester, 2,467 sq. mi., 
0.290 cfs/sm, and above Oswego, 
(Please turn to page 212) 


minimum 
second 


sq. mi., 
above 


anicville, 


In the basin, 


sq. mi., 
cfs/sm; 
ware above 
0.226 

In the 
13 st 


basin, 


iding 


above 


River basin 
luding 


Lawrence 
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HOW YOU CAN SAVE MONEY 
ON WATER SERVICE VALVES 


For pump checks, block valves, transmission mains 
or any other service where flow control is impor- 
tant, more and more water utilities are specifying 
Rockwell-Nordstrom lubricated plug valves. Why? 
Because they’re far more compact than other valves 
—gsaving costly space—yet they shut off positively 
with just a 4 -turn. 

Rockwell-Nordstrom valves save money in 
other ways. The pressurized lubricant that assures 
positive shutoff also prevents metal-to-metal 


another fine product by 


© 


ROCKWELL 


wearing friction for longer valve life and lower 
maintenance cost. And, valve downtime is virtu- 
ally eliminated—the tapered plug seats perfectly 
on a cushion of lubricant, removing any chance of 
“stuck” valves. For electric, pneumatic and cyl- 
inder operation, Rockwell-Nordstrom valves are 
available in sizes from }¢" to 36’, pressure ratings 
to meet your needs. 

Rockwell Manufacturing Co., Pittsburgh 8, Pa. 
Canadian Valve Licensee: Peacock Brothers Limited. 


Visit Rockwell Booth No. 60 at the A.W.W.A. Convention 


Rockwell Manufacturing Company 
Department 173 
Pittsburgh 8, Pennsylvania 


Please serd me Bulletin C-5200 


Please hove your sales engineer call. 
Nome Tithe 


Address 


See ee ene ee 5 


City 


_ 





THIS BIG ARMCO 


3 


1. This conveyor tunnel is an Armco Mu tti-P.ate Pipe 
2. Easy-to-handie Mu ti-Piate sections are bolted 
together quickly 3. Battery of bituminous-coated 
Mutti-PLate Structures provides large drainage area 
4. Pipe-Arch is one of a variety of shapes of Mutti-Piare 
Structures 5. Mutti-PLate Pipe serves as pedestrian 
underpass in railroad yard 
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won’t 


DRAINAGE STRUCTURE 


crack 


or break 


Properly installed, an Armco MULTI- 
PLATE® Drainage Structure functions as a 
single unit—for good. The curved, corru- 
gated plates are bolted together to make an 
integral structure. Transverse earth pres- 
sures can’t disjoint it. Frost action won't 
crack it. Imposed loads will not break it. 
This means an Armco Structure will be as 
strong, as straight and as sound 20, 30, 40 
or more years from now as the day it was 
installed. 

Best of all, Armco MULTI-PLATE is the 
most economical answer for large size 
drainage structures, underpasses, conduits 
and similar needs, time after time. Actual 
job service records prove it. 

You can get complete facts easily. Use 
the coupon for your copy of the Armco 





Armco Mucti-Piate Structures are part of a com- 
plete line of corrugated metal drainage structures 
offered by Armce. Others include Armco Corrugated 
Metal Pipe and Pipe-Arch, Smootn-Fio ® Sewer 
Pipe, and Perforated Subdrainage Pipe. Mucti-Prare 
is wsed where large openings are required. Di- 
ameters range from 60" to 180". 








MULTI-PLATE Catalog. If you want to dis- 
cuss the application of MULTI-PLATE to 
your specific problem, our representative 
will be glad to show you factual case his- 
tories. Armco Drainage & Metal Products, 
Inc., 4320 Curtis Street, Middletown, Ohio. 


SEND FOR 
FREE CATALOG 


TWENTY PAGES OF 
AUTHORITATIVE DATA 


ARMCO DRAINAGE & 

METAL PRODUCTS, INC. 

Department J 

4320 Curtis Street, Middletown, Ohio 


Rush my copy of the Armco Mutti-Piate Catalog. 
Have representative call 


Name 

Title 

Organization 

Street or box number 


City 


EE So See ee anh 


ARMCO DRAINAGE & METAL PRODUCTS 





Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National 


Supply Company + The Armco International Corporation « 
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PROVIDES A 
PERMANENT JOINT 


— 


Atlas JC-60 stops roots by com- 
bining the correct balance of 
two important properties 
hardness and adhesion . . . with 
needed flexibility. Joints poured 
with JC-60 will not crack or chip 
it. cold weather . will not 
slump in hot weather. 


JC-60 retains these quolities of 
permanence, strength and root 
resistance under rigorous ex- 
tremes of climate, providing 
bottle-tight joints everytime. Over 
15 million pounds have been 
successfully installed throughout 
the United States. 


Investigate JC-60 for use in 
your sewer line today. 


Write 
for 
Bulletin 


M20-3 
today! 


MERTZTOWN, PENNSYLVANIA 


5,124 sq. mi., 0.216 cfs/sm; Racquette 
River above Piercefield, 722 sq. mi., 
0.354 cfs/sm. 

For purposes of comparison, the 
Allegheny River above Redhouse 
has a drainage area of 1690 sq. mi., 
and a minimum 7-day flow of 0.105 
cfs/sm. 


For each of the 55 streams a 
drought flow analysis chart has 
been prepared and these are pub- 
lished in the report. Sample calcu- 
lations are shown for the Chenango 
River at Greene using Logarithmic 
normal, Gumbel and Pearson Type 
III methods. 





Downtown Bloomington—1984 


RBAN spraw! and dispersion are 
affecting central business dis- 
tricts in many cities. Though as yet 
little affected, Bloomington, IIl., in 
order to meet problems that might 
arise, undertook an imaginative pro- 
gram. Under the leadership of Mayo 
Bob McGraw and City Manage: 
Eugene G. Moody, a study was in- 
stituted with the cooperation of the 
Graduate School of Architecture of 
the University of Illinois 
Professor Richard A. Williams of 
the University served as coordinator 
and director of the study and 
utilized eight graduate students of 
architecture for an entire semeste: 
on this project. The project involved 
a study of existing land and build- 
ing uses in the downtown area of 
Bloomington and a study as to the 
optimum uses of this portion of the 
community twenty-five years from 
now. Each of the eight students 
worked for about a month from the 
basic data in the City Plan and from 


AG, 


his own studies, and presented a 
3 x 3 scale model of his proposal 

Mayor McGraw, City Manage: 
Moody and several local architects 
then served as a panel of judges tc 
select the best basic plan. Following 
this selection, all of the eight stu- 
dents cooperated in refining and 
redeveloping this proposal into a 
large 8 x 8 scale model. The model 
and proposals by students were pre- 
sented in February to a mass public 
meeting at the Illinois Wesleyan 
University Student Union Building, 
Bloomington, and the discussions 
which this presentation stimulated 
are still evident in the community 

The Association of Commerce has 
appointed a committee to investi- 
gate the future of redevelopment of 
the downtown area. The City Plan- 
ing Commissiun has initiated 
studies to evaluate the coordination 
of the new thought with the existing 
street patterns as depicted in the 
master plan of the city 


@ SCALE MODEL of the central business district redevelopment project is examined 
by Professor Richard A. Williams, Bloomington’s City Manager Eugene G. Moody, 
Mayor Bob McGraw and Lon Sergent, Director of the Illinois Municipal League. 
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NON-CLOG SEWAGE AND TRASH PUMPS... 
a Fairbanks, Morse first, are matchless in mechanical 
construction and long-life, low-cost quality! De- 
signed to handle unscreened sewage, storm water, 
and industrial wastes, our Non-Clog Pumps are the 
products of 75 years experience in making better 
pumps for municipalities. 


More City Halls 


There is a Fairbanks, Morse pump to meet all the 
needs of any municipality, regardless of size or loca- 
tion. Vertical type pumps ideal for wet or dry pit 
installation. Horizontal type pumps for direct drive. 


call for F-M PUMPS 


ANGLE FLOW PUMPS ... proved big volume per- 
formers because of wide, unobstructed passages 
through impeller and volute, are ideal for sewage and 
storm water. Rugged construction insures low-cost 
operation! Standard sizes (vertical or horizontal) 
available in horse powers and capacities for every 


and MOTORS 


requirement. Vertical units designed for dry or wet pit 
service. Horizontal pumps mounted either on sole- 
plates or steel basepiates can be powered by direct- 
connected motor. 


WE ALSO MANUFACTURE peak efficiency Tur- 


than any other kind 


bine Pumps for municipal water systems, single 
and Multi-Stage Centrifugals for booster stations... 
and Fire Pumps. For more information, write: 


Fairbanks, Morse 


PUMP AND HYDRAULIC DIVISION + KANSAS CITY, KANSAS 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION, NEW YORK 
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Prepared by CLAYTON H. 


Tracing Radioactive 
Pollutants 

A comprehensive survey was 
made by the Public Health Service's 
Division of Water Supply and Water 
Pollution Contro! to determine the 
effect of discharge of uranium ore 
refining wastes into the Animas 
River. The refining operations take 
place at Durango, Colo. The Animas 
River is used as a source of water 
supply for Aztec and Farmington, 
New Mexico; for irrigation of 62,- 
000 acres in both states; for rural 
domestic water supplies without 
treatment; and for recreation. The 
survey included studying the mill 
processes and sampling water plants, 
dairies and various points on the 
river. River samples were analyzed 
for alpha and beta radioactivity and 
dissolved radium. The quantity of 
dissolved radium found at a point a 
short distance downstream from the 
mill could not be accounted for by 
the radium releases from the mill. 
Mud sample analyses revealed that 
the bottom deposits acted as radium 
reservoirs and could be expected to 
contribute to the radium content of 
the water with ascendency of river 
flow. Also alpha activity was found 
to accumulate in aquatic biota. Sam- 
pling at the Aztec and Farmington 
water plants revealed that the 
plants, which used conventional 
coagulation and filtration, did not 
remove dissolved radium. The 
radium content of foods grown 
downstream was nearly double that 
of foods from above the mill. The 
findings were presented at a con- 
ference of representatives of the 
Public Health Service, of the uran- 
ium company and of the two state 
health departments. It was agreed 
that the company would install 
treatment facilities to remove all 
settleable solids, to reduce radium 
in the effluent by 70 percent and to 
reduce toxic materials in the effluent. 
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BILLINGS, Associate Editor 


“Control of Radioactive Pollution 
of the Animas River.” By E. C 
Service. Journal Water Pollution 
Towne, Division of Water Supply 
and Pollution Control, Public Health 
Service, Journal Water Pollution 
Control Federation, March, 1960. 


Sewers and 
Tannery Wastes 

Prior to accepting wastes from a 
large tannery in 1951, the South 
Essex Sewerage District in Danvers, 
Mass., specified limitations on the 
content of caustic lime at 75 ppm 
on grease, 300 ppm; and on sus- 
pended solids, 500 ppm. Despite this 
regulation severe calcium incrusta- 


ANIMAS RIVER 
AND VICINITY 


Fina T4005 


tions of trunk mains occurred, 
necessitating re-evaluation. Samples 
were collected at the tannery and 
sewers above and below the 
points of discharge. It found 
that the beamhouse wastes contained 
an average of 1,670 ppm caustic 
alkalinity, equivalent to 940 ppm 
caustic lime. The results also indi- 
that when the were 
mixed with sewage, the introduc- 
tion of carbonate ion caused the 
solubility product of calcium car- 
bonate to be exceeded, a potential 
cause of deposition. Experiments 
showed that carbonation of the tan- 
nery waste to a pH of 9.0 or lower 
(from the original 11.9) resulted in 


from 
was 


cated wastes 


see 
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Courtesy Water Pollution Control Journa 


@ MAP SHOWS the Animas River area where a comprehensive study was made to 
determine a practical approach to a rational control of radioactive water pollutants. 
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FLUIDICS 


How this valveless filter can save you up to 
45% on initial cost, even more on operations 


Even though it costs up to 45% less than conventional 
gravity filters, this Permutit Automatic Valveless Filter 
gives you your biggest savings after you install it. 

Every day it operates, it racks up husky savings 
because of the steps and equipment you don't need. 

The diagram here shows you how the valveless filter 
works. During filtering, loss of head causes water to 
gradually rise in backwash pipe. When it reaches 4-5 
ft. above the backwash storage level, it starts a siphon 
action. This lowers pressure above the sand bed, re- 
versing the water flow, and backwashing begins. Back- 
wash continues until the level in the backwash water 
storage tank falls below the end of the siphon breaker. 
Then the siphon is broken, and the filter automatically 
rinses and returns to its filtering cycle. 

All done automatically without a single valve, agita- 
tor, gauge, pump, flow controller—or even an operator. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS ... the science of fluid processes 
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No moving parts. No wear to cause maintenance 
other than routine painting. 
Labor costs: nil. 
Instrumentation: zero. 
Auxiliary equipment: none. 


rs 


You even save money on 
installation. Up to 10’ diam- 
eter, we ship the valveless 
filter all set up. You just place 
it and install the piping. 

For details, write our 
Permutit Div., Dept. PW-50, 
50 West 44th St., New York 
36, N. Y., for Bulletin 4351. 
In Canada: Permutit Co. of 
Canada, Ltd., 207 Queens 
Quay West, Toronto 1, Ont. 





*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solv- 
ing problems involving fluids. 














removal of most of the calcium and 
metal ions present and materially 
eliminated the scale forming ten- 
dencies of the waste. 

“High - Lime Tannery Wastes 
Cause Sewer Incrustation.” By A. 
C. Bolde, Massachusetts Dept. of 
Public Health and B. L. Rosenthal, 
Lawrence Experiment Station. 
Wastes Engineering, March, 1960. 


Industrial Waste 
Stabilization Ponds 


Faced with the problem of hav- 
ing to dispose of the wastes from 


six different food producers, the 
City of Grandview, Wash., con- 
structed three small oxidation ponds 
for treatment. They were first op- 
erated without control of loadings, 
resulting in complaints about odors. 
Washington State University, Sani- 
tary Engineering Section, requested 
permission to operate the ponds 
under the supervision of the City’s 
consulting engineer. The wastes 
were from canneries, grape juice 
bottling plants and a winery. The 
ponds were connected in series. A 
Parshall flume was installed to per- 
mit flow regulation and measure- 





SEWERKING 


BUCKET 
MACHINES 


TRUCK LOADERS 
AVAILABLE 


Sewerking 
—a type fo solve 


your sewer 
cleaning needs 


POWER ROD 
DRIVE 
Troiler 
Available 


=Sbwm, 


MANUFACTURING CORPORATION 


5632 NORTHWEST HIGHWAY, CHICAGO 46, ILLINOIS 


ment, and the first pond inlet struc- 
ture was changed to discharge at a 
central location. Irrigation water 
was turned into the ponds to fill 
them. Then the waste was admitted 
for 8 hours per day. However, a 
minimum flow of irrigation water 
or waste was maintained to assure 
a flow out of the third pond. Load- 
ing was varied experimentally. It 
was concluded that ponds used for 
seasonal organic wastes can be de- 
signed for loadings of 100 Ibs. per 
acre per day; more waste can be 
handled by a single pond or sev- 
eral ponds in parallel than by ponds 
in series; series operation appears 
justified only for shock loads; and 
greater loading could be handled by 
allowing the first pond of a series 
to be anaerobic and the second to 
be aerobic. The anaerobic pond 
would produce odors and could be 
used only in certain locations 

“Experimental Operation of In- 
dustrial Waste Stabilization Ponds.” 
By Gilbert H. Dunstan and Leon- 
ard L. Smith, Washington State 
University. Pustic Works, April, 
1960 
Total Oxidation of 
Ice Cream Wastes 

The wastes from the A. R. Parker 
Co. restaurant-ice cream plant in 
Bridgewater, Mass., were formerly 
treated by a septic tank and dis- 
charged to an open ditch. This led 
to complaints and Rolf Eliassen 
Associates were engaged to deter- 
mine a means of correction. The 
wastes consisted of washings from 
the restaurant and ice cream manu- 
facture and domestic sewage In 
the summer ice cream is made 3 
or 4 times per week and once per 
week in winter. A new plant was 
designed using the complete mix- 
ng principle of the activated sludge 
process. It consists of a single re- 
inforced concrete tank, divided by 
a steel baffle into aeration and set- 
The aeration 
retention 


tling compartments 
portion has a 35-hour 
period based on an average flow 
f 8700 gallons per 19 hours. Air 
was supplied by a 90 cfm, 5 psi 
Spencer Turbine. Later, peak loads 
were encountered, much higher than 
were anticipated, causing release of 
solids in the effluent and septic 
conditions were observed in the 
sedimentation section. The solution 
was removal of a deflection baffle 
originally placed in the sedimenta- 
tion section to improve air lift re- 
turn of sludge. It was found that 
some turbulence must be permitted 
in this section to keep the sludge 
in suspension about one foot below 
the surface. Operation is essentially 
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may be mounted on any size valve, in almost any position or 
location. 

LimiTorque controls can be field-mounted on existing valves— 
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automatic with manual attention 
required only for lubrication of the 
blower and for once weekly removal 
of floating grease balls. Although 
excess sludge has been allowed to 
discharge with the effluent during 
surges, no nuisance has resulted. 

“Waste Treatment for an _ Ice 
Cream Plant and Restaurant.” By 
R. E. McKinney and Donald 
Schwinn, Massachusetts Institute of 
Technology. Pustic Works, April 


Syndets, Surfactants, 
Soap and Sewage 

The Association of American Soap 
and Glycerine Producers com- 
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menced research in 1954 on the 
problem of carry-over of deter- 
gent components in waste treatment 
plant effluents. One of the early 
problems was developing suitable 
analytical tools for detecting ABS 
A reliable infrared technique was 
devised, and while too complicated 
for routine use, it has value in 
checking results of less precise 
methods. Shorter colorimetric tech- 
niques are available but are sub- 
ject to misinterpretation because 
of interferences. With error occur- 
ring on the positive side, they can 
be employed for screening. It is 
expected that an improved methy- 
lene blue test and infrared method 
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will be included in the next Stand- 
and Methods. Work is proceeding 
on more selective short procedures. 
A method has also been developed 
for quantitative differentiation of 
phosphates and will be included in 
Standard Methods. Work sponsored 
by the Association at M.LT. on the 
effect of ABS on sewage treatment 
has shown that a major portion of 
the compound is degraded by the 
time it reaches the secondary treat- 
ment stage. It has also been found 
that maximum removal of ABS is 
possible by using the high 
complete mixing adaptation of the 
activated sludge process. These re- 
sults have been confirmed by the 
use of radioisotope tracers at the 
U. of California. At the latter in- 
stitution findings also indicate 
promise for removal of ABS by 
deliberately frothing the effluent 
from aeration tanks. Studies made 
at Johns Hopkins on 
ABS in treatment 
activated carbon as the most effec- 
adsorption of the 


solids 


removal of 
water point to 
tive agent for 
compound 

“Review of Detergent Research 
Program.” By P. J. Weaver, Proc- 
ter and Gamble Co. Journal Water 
Pollution Control Federation, Mar.. 
1960 

Other Articles 

“Treating Sewage Containing Brew- 
ery Waste.” By M. A. Tidswell. At 
Burton-upon-Trent, England, 70 per- 
cent of the community waste flow is 
from a brewery. A pilot plant was con- 
structed to obtain design bases for a 
treatment plant. “Contractors Record 
and Municipal Engineering.” March 2 
1960 

“Oxidation Is the Best Method of 
Deodorizing Polluted Air.” by W. Sum- 
mer. Ultra violet radiation is used to 
deodorize air in sewage pumping sta- 
tions. The generators are suspended 
from the ceiling to irradiate air over- 
lying the stream of sewage. Municipal 
Engineering, February 26, 1960 
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Second Biggest Steel Water Tank 


Construction of an 11-million gal- 
lon all-steel water storage tank, 
estimated to be the second largest 
of its type in the nation, has been 
started by the St. Louis County Wa- 
ter Company as part of a $5 million 
expansion program for 1960. The 
new tank is being built by Nooter 
Corp. entirely above ground at the 
site of the Company's existing res- 
ervoir on Olive Street Road. It will 
be 240 feet in diameter and will be 
33 feet high. Seventy-six steel col- 
umns will support the roof. Steel 
plates for the sides will measure 
8 by 31 feet each, range up to 1% 
inches in thickness. 
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GENERAL AMERICAN 
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Palm Springs is a thirsty city. In this desert play- 
ground of movie stars and sun-worshippers at the 
foot of water-rich Mt. San Jacinto are more gardens 
and swimming pools per capita than any other place 
in the world. Within the mountain are many under- 
ground streams. The problem was to tap the 
resources and store more water than existing reser- 
voirs would hold. The answer—a 5,000,000 gallon 
tank fabricated in General American's shops, trucked 
to a hard-to-reach spot on the hillside and erected 
by a General American field crew. 


General American won this contract because of 
ability to fabricate the tank and erect it despite 
difficulties of terrain. Shops at many locations and 
strategically-based field erection crews make it 
possible for General American to do the job effi- 
ciently in any part of the country. 

We would like to discuss your water storage 
problems, so why not write or phone the nearest 
General American office. You'll find it pays to plan 
with General American. 
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135 South LaSalle Street * Chicago 90, Illinois ‘i 


PUBLIC WORKS for May, 1960 





ABSTRACT OF ESSENTIAL TESTIMONY 
IN A SUIT AGAINST 
OPERATION OF A SEWAGE LAGOON 


HE CITY of East Grand Forks, 

Minn., proposed to construct a 
lagoon for the treatment of its 
sewage. A group of farmers living 
near the site of the proposed lagoon 
formed a “Public Service Commit- 
tee” and attempted to prevent con- 
struction. State law provides that a 
bond equal to the cost of the im- 
provement, which was approxi- 
mately $250,000, must be posted in 
order to delay construction. The 
farmer group was unable to post 
such a bond. However, after com- 
pletion of construction, the judge 
allowed the farmers to sue to pre- 
vent operation of the lagoon sys- 
tem. 

The case was tried without a jury 
and solely before the judge. The 
case was decided against the farm- 
ers on the basis of testimony by 
various witnesses that it did not 
constitute a health menace. The 


actual testimony in the case amounts 
to 800 pages. This bulky testimony 
has been condensed by R. L. Smith 
and H. C. Leibee, consulting engi- 
neers of St. Paul, to highlight the 
more important points brought out 
in the suit. Furthermore, the editors 
have attempted to brief the experi- 
ence background and some of the 
factual statements of the various ex- 
pert witnesses further to reduce 
space. 

Donald L. Floan, City Engineer of 
East Grand Forks, a graduate, civil 
engineer, stated that there were 
four farm houses within a half mile 
distance of the pond. He further 
stated that he has hunted ducks on 
other raw sewage ponds. 


Microbiologist Testifies 
Dr. H. Orin Halvorson, micro- 


biologist, of the University of Illi- 
nois, consultant for a number of 
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years to the Army, Navy and Public 
Health Service, testified. Portions of 
his testimony follow: 

Q. Is it possible in a raw sewage 
pond, after the sewage is discharged 
into the pond to treat that sewage 
chemically or otherwise? 

A. It’s not normally done and it 
would be rather awkward to do that. 
Q. If you treated it would you spoil 
the effect of the natural processes? 
A. If you have reference to treating 
it with a germicide such as chlorine, 
that would interfere with the nat- 
ural process that goes on 

Q. Now, Doctor, you were in court 
this morning and heard Mr. Floan 
testify, were you not? 

A. Yes. 

Q. You heard him testify that in 
their sewage ponds contemplated 
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for East Grand Forks there would 
be no treatment of the raw sewage 
before it was discharged into the 
lagoon or pond itself and that the 
raw sewage would contain human 
excrement. Does human excrement 
contain disease germs or organisms? 


A. It does, yes. 


Q. What type does it contain, are 
there several different types, doctor? 


A. Well, the human sewage may 
contain a variety of disease produc- 
ing organisms. We generally call 
them pathogens, they may be of 
animal origin like the protozoa. 


Q. The protozoa, doctor? 
A. Yes, the single-celled animals, 


of plant origin like the bacteria, or 


Viruses 


Q. Are all these types of pathogens 
common in human excrement or 
human sewage. 


A. You must presume that they can 
be present in sewage, they would 
be discharged into sewage by per- 
sons who are either suffering from 
the disease or persons who are 
healthy carriers of that disease 

Q. You have mentioned this pro- 
tozoa, now, doctor, do you off-hand 
recall any diseases that might be 
from pathogenic protozoa? 

A. A common one would be amebic 
dysentery which is caused by path- 
ogenic protozoa 

Q. When you speak of pathogenic 
bacteria, doctor, what diseases 
would be included in that category? 


A. There are a group of diseases 
which are caused by organisms that 
have as a portal of entry the diges- 
tive tract, and are generally dis- 
charged through fecal discharges 
To name some examples, typhoid 
fever, paratyphoid fever, bacillary 
dysentery and there are a number 
of not too well defined intestinal 
disturbances which can be caused 
by bacteria which produces thei: 
primary effect in the intestines and 
would be discharged through the 
stool 


Q. What about tuberculosis, doctor? 
A. Tuberculosis could also be found 


in sewage; that does not normally 
infect the intestional tract but af- 
fects the lungs particularly, and the 
respiratory system 

Q. What type of diseases might be 
represented by pathogenic viruses? 
A. There are a number of diseases 
caused by viruses, the ones most 
familiar to the layman would prob- 
ably be poliomyelitis, encephalitis or 
what is commonly called sleeping 


sickness, the common cold and in- 
fluenza—there are a:rather large 
number of diseases caused by vi- 
ruses—a number of them may be 
classified as the interior viruses, 
viruses found in the discharges and 
organisms that probably grow in 
the intestinal tract. 

Q. Can pathogenic protozoa exist 
and live in a raw sewage pond? 

A. Yes, they would; particularly 
the encysted form (a sort of resting 
stage of its growth) could live for 
quite a long peziod of time 

Q. When you say quite a long 
period of time, doctor, I wonder if 
you could tell us what you mean by 
that. 


A. I'm not referring to minutes, | 
am referring to hours, days or 
weeks 

Q. In a raw sewage pond too, doctor, 
could pathogenic bacteria exist and 
survive? 

A. Yes, they are known to have a 
fairly long life span in such en- 
vironment, they may not multiply 
particularly but they may not die 
off very fast either so that the or- 
ganisms could presume to be iso- 
lated from the effluent coming from 
a sewage treatment plant and pre- 
sumably the effluent that comes 
from a sewage lagoon 


Q. And, 


PUSOS . « « 


doctor, pathogenic  vi- 


A. Viruses, some of them are fairly 
esistant and probably can live a 
lormant life, some of them much 
longer than bacteria even. Here 
again it is an area that requires 
much more study because it is only 
ery recently that we have been 
able to cultivate many of these vi- 
uses and to study many of thei: 
properties 

Q. If they were discharged into a 
raw sewage pond such as we have 
been discussing today how might 
they be spread? 

A. Well, there are a number of 
ways that can be done, one would 
be by mosquitoes that can carry the 
agents in which the mosquito serves 
as a stage in the life cycle of the 
rganism. I suppose a good example 
would be the virus that causes en- 
cephalitis or sleeping sickness. This 
virus can be carried by a mosquito 
and the mosquitoes could be in- 
fected by the organism and thus be 
carried to people. Insects could 
carry the pathogenic organisms as 
mechanical carriers by contaminat- 
ing their bodies and lighting on 
other areas contaminating the area 
on which they light—in this mos- 
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quitoes could also play a part. In- 
fection could occur through migra- 
tory fowl that settle into the pond 
and then fly elsewhere or fowl that 
are hunted and shot and persons 
who handle them might be in 
danger of contamination. They 
could be spread by household, do- 
mesticated pets that might come in 
contact with the water and be con- 
taminated and carry the organisms 
elsewhere. And they could be spread 
by rodents that come in contact 
with the water and also they could 
be spread by what is now referred 
to as aerosols, sprays that could 
be brought into the air through 
strong wind action and the organ- 
isms could be carried on these 
sprays. Of course, the water itself 
would be a hazard to people that 
come in contact with it; in other 
words, a person shouldn't drink it. 
If they contacted it they could con- 
taminate their hands and so forth 
and so that direct contact with the 
water by people should be avoided. 


Testimony of Physician 


Another witness was Newall R. 
Ziegler, MD and Ph. D., a doctor 
and microbiologist, who had taught 
bacteriology and preventive medi- 
cine at the University of Missouri, 
served in an army medical diag- 
nostic laboratory during the war 
and returned to the faculty of the 
University of Minnesota. Pertinent 
portions of his testimony follow: 
Q. Now, doctor, from your experi- 
ence in bacteriology I will ask you 
this question: where you have hu- 
man sewage or human discharge 
run through a sewer system with- 
out treatment and discharged into a 
raw sewage pond that we have been 
talking about today do you have 
what is called protozoic bacteria 
and virus in that human discharge? 
A. These are commonly present, 
yes, sir, at least they may be, de- 
pending on whether the humans 
contributing had these particular 
organisms and usually in a popula- 
tion of any size you have this wide 
variety of microorganisms present 
Q. Where you have a city of the 
size of Grand Forks or of East 
Grand Forks .. . 


A. On the average you would ex- 
pect to find this wide variety of 
organisms, yes, sir 

Q. Doctor, I would like, I know 
some of this is covering the same 
ground as we did with Dr. Halvor- 
son, but I wonder if you would ex- 
plain to the court also what are the 
usual and normal types of patho- 
genic protozoa that you might find 
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DARLING VALVES GET THE CALL 
in new high capacity sewage treatment plant 


Shown above is the main pump room at the new Puerto Nuevo 
sewage treatment plant in San Juan, Puerto Rico...designed to 
serve nearly 600,000 persons by 1975. 

Here, Darling Valves are on the job... ranging in size from 
3” wo 48”. Darling’s exclusive fully revolving double disc parallel 
seat feature and “no pocket” discs provide positive sealing and 
assure ease of operation. 

As in cities throughout the U.S., Darling Valves “get the call” 
because of their reputation for outstanding quality and long, 
trouble-free service life. Tell us about your requirements. 


DARLING 
Canna DARLING VALVE & MANUFACTURING CO. 


Williamsport 22, Pa. 


Manufactured in Canada by 
The Canada Valve & Hydrant Co., Lid., Brantford, Ontario 








Now...@ 6 minute splice 





for Rubber Waterstop 


To splice Gates new Kwik-Seal 
Rubber Waterstop, all you need is a 
small splicing kit and simple clamp- 
ing device. This eliminates the need 
for a field vulcanizer, molded parts, 
a power supply or heat. 

The Gates Kwik-Seal splice is 
chemically bonded. The strength of 
the bond often exceeds the strength 
even of the rubber—far stronger 
than government requirements. You 
make this strong, permanent splice 
in_just 6 minutes—5 times faster 
than with former methods! 

As a result, this new Gates splic- 
ing method cuts your labor costs 
and speeds the job. 


WRITE FOR CATALOG and splicing demonstration. 
The Gates Rubber Co. Sales Div., inc. 
Denver 17, Colorado 


Gates Rubber of Canada Ltd. Pier 
Brantford, Ontario hay 











TPA 977 [sweers 


Gates Kwik-Seal 


a 4 — _ a a 


Portable 
Automatic 


Cast Iron Pipe Saw 
@ Capacity—6” to 60” Pipe 
@ Weight—150% Saw, 50% linkage 
®@ Speed—1” Dic. per minute 
@ Clecrance—12” minimum 
@ Set-up Time—5 to 10 minutes 
@ Operates under water 
@ Air Regulated Motor 
PRICE—Complete for 8” to 16” 
pipe with blade 


ONLY $1,950.00 


PRESCOTT TOOL CO., INC. 


Worcester 6, Mass. 








| 
| 
| 


Apply Kwik-Kem bonding chemical 
to prepared surface. 


x Clamp Waterstop firmly for 5 to 6 


Waterstop 


i i 


Remote registry 
for 


WATER OR 
GAS METERS 


AT LAST @ precti- 
col remote indi- 
ceter ond recerd- 
img system Tested 
ond eperoved 
Now weed by 53 
cities. ViSi-Meter 


ViSi-Meter 


Accurote 
within 01% 


eliminotes city ex- 
pense and licbil- 
ity of controlling 
keys to customers’ 
residences Eosily 
reed in one trip 
by meter readers 





Customers like ViSi-Meter because no one 
need enter the home to read the meter. 


in human waste and human dis- 
charges. 

A. I suppose the most commonly 
found protozoa would be the organ- 
ism causing amebic dysentery. 

Q. Might I ask you the same ques- 
tion about pathogenic bacteria? 

A. There are a variety of patho- 
genic bacteria that may be present 
in sewage or in human intestinal 
contents, depending upon whether 
the individual is a carrier of that 
particular organism, whether he is 
just recovered from a_ disease 
caused by that kind of organism as 
in the case of typhoid fever, or the 
group of organisms 
bacillary dysentery of which there 
is a considerable number; usually 
these are not carriers but they are 
present in such large numbers at 
times in the intestinal content that 
they the coliform index 
which we usually like as in- 
dicating the sewage pollution. You 
from the 


dysentery 


exceed 
to use 


even aside 
an 


find, too 


mentioned by 


may 
earlier 
ulceration of 
intestinal tract the 
actually being sloughed 
The paraty- 
often present 


easons 
witness—there 


the 


may be 
where or- 
ganisms are 
out in large numbers 
phoids are also quite 
in variable numbers, either as car- 
riers, with the individual being a 
carrier or actually having an infec- 
tion from this type of organism 

Q. What type of pathogenic virus 
would you generally find? 

A. You would expect at least initi- 
ally to find the pathogenic 

that been found in the 
tinal tract of man, including that of 
been 
found to grow on sections of intes- 
for 
imbedded in the tissue 


viruses 
have intes- 


poliomyelitis — it’s actually 


instance or 
The 


leave 


tines of monkeys, 
in man 
is believed to 
content 


nepatitis virus 
the body in the 
That is derived from liver ex- 
cretions or the 
and the bile so that it would be a 
logical exit for this virus. The 
conceivably 


intestinal 
the 
secretions of liver 
virus 
of encephalitis would 
pass through the intestinal tract and 
a large group of viruses which have 
enteric 
symp- 
this 
epi- 


been largely lumped as the 
iruses causing a variety of 
sometimes members of 
group may be involved in 
demics of infantile diarrhea in hos- 
pitals or in some instances—at least 
that they 
contaminated 


toms, 


it has been suggested 


were derived from 
water supplies 

Q. Doctor, in your opinion, how 
long will these various pathogens 
or these protozoas or bacteria or vi- 
ruses live in a raw sewage pond 
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TUBERCULATION 
ACTS FAST 


today? 

A. I think the survival is depend- 
ent upon a lot of conditions, includ- 
ing temperature, the number of 
bacteria of a type deposited in such 
an area, volume at any one time, 
upon the natural destructive action 
of various agencies, wave action, 
you might include one of the natural 
destructive agencies a virus type 
which destroys some types of bac- 
teria and this is quite a variable 
mechanism, but when we speak of 
this it is a bacteria or virus acting 
upon bacteria and this depends upon 
the particular organisms concerned 
and the virus attacking the bacteria 
is specific for that organism, gen- 
erally speaking 


Q. Is there any way of knowing, 
doctor, somewhat at least, how long, 
for instance, pathogenic bacteria 
which involves typhoid would live 
after its discharge into the open 
pond? 

A. I think I might prefix that by 
stating the principles of survival 
would quite obviously be the same 
or essentially the same under these 
conditions in a pond as they would 
be under the form of sewage treat- 
ment in a conventional plant as a 
biological process and on this basis 
the survival of typhoid bacilli might 
be for considerable periods of time, 
depending upon whether a material 
was frozen in ice, whether it was 
on a hot summer day. We know that 
they can survive all winter certainly 
and thaw out of excrement in the 
woods and contaminate streams at 
that time giving rise to typhoid 
fever or even outbreaks of typhoid, 
so during the wintertime one 
wouldn't expect there to be nearly 
as rapid a death rate of these or- 
ganisms as there might be in the 
summertime, but in general the 
curve would decrease in this order, 
there would also be a tendency for 
a few pathogenic bacteria as typhoid 
to remain for quite long periods of 
time. Certainly I would expect them 
in excess of three or four months, 
maybe even six months to a year. 


Q. Doctor, speaking now of your 
pathogenic bacteria in regard to 
tuberculosis, how long would they 
live? 


A. I don’t know exactly how long 
they would live, they are quite a 
resistant organism to ordinary en- 
vironmental effects. 

Q. Is there any way, doctor, you 
could state whether it would be 
hours, days or weeks? 


A. Oh, I should express the opinion 
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The picture (taken 8 months after 
main cleaning) shows what happens 
to water mains during the “critical” 
period—the first few months after 
cleaning. The way to prevent this is 
to make sure that the freshly scored 
metal is protected immediately—and 
that means Calgon Composition TG, 
the treatment that forms a protec- 
tive film fast. 

The moment bare metal is ex- 
posed by cleaning, corrosion starts. 
The best way to make sure that cor- 
rosion of clean metal and in old pits 
does not get a head start is to get a 
protective film on the metal imme- 
diately. Put Calgon Composition TG 
right behind the scraper, so that 
this fast film-forming chemical can 
beat corrosion to the punch. It will 
also help disperse the removed cor- 


<D 


rosion products, making it easier to 
flush them from the main. 

Calgon Composition TG has other 
benefits, too, when used in continu- 
ous treatment. (1) It makes “red 
water” complaints a thing of the 
past. (2) It is especially helpful in 
areas of low flow, and when temper- 
atures go up. (3) Its greater effi- 
ciency keeps chemical costs down. 

A letter or phone call will bring 
you more information on how Calgon 
can help. Or, a Calgon engineer, ex- 
perienced in controlling water prob- 
lems of all kinds, will be glad to 
make detailed recommendations on 
your specific problem. 


CALGON company 


HAGAN BUILDING, PITTSBURGH 30, PA. 


DIVISION OF HAGAWN CHEMICALS & CONTROLS, INC. 
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AVOID Playground ACCIDENTS 


Saf-Pla 


RUBBERIZED 
PLAYGROUND 


Save your children the pain and dis- 
comfort of bruises and contusions 
suffered in falls on hard playground 
surfaces. Saf-Pla is designed to give 
children “a bounce instead of a 
bump”. It is the internationally 
accepted Rubberized Playground for 
a variety of surfacing applications. 
Let us give you all the facts and 
figures on this safe, resilient and 
economical playground surfacing. 
Saf-Pla can be applied to black 
top, concrete or a good penetra- 
tion base. 


Write for Literature 
Bulletin No. 25 


U. S. RUBBER RECLAIMING CO., INC. 


BOX 366 BUFFALO 6, N. Vv 


g 


LINE PAINTING 


through more efficient 
traffic control with... 


ch 


All-rubber  ‘SAFE-T-CONES are used coast-to-coast 
SAFE-T-CONES to solve modern traffic problems! 


available SAFE-T-CONES cre proven ond oc- 
° . cepted by Federcl, Stete and Munici- 
in 3 sizes pol Traffic Authorities in hundreds of 
28-inch mejor cities. SAFE-T-CONES commend 
ettention wherever used. tEase-of- 
, handling mokes them edaptabie to all 

A\ 18-inch situetions ef @ moment's notice 


\ NEW, solid-color PVC* 
12-Inch\ ’ POLY-CONE available! 


Colored °Poly-vinyl-chioride outiests 
ordinery cones without upkeep! 


Write us for full information 


ge & Se oe RADIATOR SPECIALTY co. 
T-CONES to specie! purposes. CHARLOTTE, 
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that it would be a matter of several 
months that they could survive. 
Q. Now getting over to the patho- 
genic virus which contain polio, 
could you tell us how long they 
might live after being discharged 
into the pond? 

A. I have no information as to the 
survival of poliomyelitis virus in 
such an area, it is difficult to dem- 
onstrate this virus except by its ef- 
fect on tissue cultures. This has 
been done but I don’t happen to 
know of studies on sewage other 
than fresh sewage to indicate the 
presence of virus. It presumably 
could be done by concentration 
techniques but this is the more 
common method of doing it today 
rather than to inject monkeys—in 
any event it is quite a variable 
process for the isolation of the 
viruses and they vary in their sur- 
vival time. The hepatitis virus is 
probably one of the most resistant 
ones and this hepatitis virus has 
been known to survive at room 
temperature in plasma for six 
months—actually for nine months 
at higher temperatures it doesn't 
survive as well. This is true in gen- 
eral biological things, that the sur- 
vival is decreased by the higher 
temperatures 

Q. In your opinion, doctor, would 
the polio virus last for more than 
a week? 


A. I should expect it to last more 
than a week, yes 

Q. Dr. Ziegler, I think yesterday 
when we left off we were discussing 
to some extent the length of time 
these various pathogens live in 
sewage discharged into this raw 
sewage pond. I don’t know that we 
asked you how long in your opin- 
ion pathogenic virus of encephalitis 
or sleeping sickness might live in a 
raw sewage pond after being dis- 
charged at the inlet? 

A. I think some of the virus could 
live for very extended periods, a 
year or more. We know little of the 
survival from such conditions but I 
think they could survive for a 
period of at least a year 

Q. And in your opinion how long 
could the pathogenic bacteria of 
dysentery live? 

A. You are speaking of the protozoa 
of dysentery? 

Q. I think yesterday you gave us 
both the protozoan type and bac- 
teria type and I wonder if you would 
give us an opinion on both of them? 
A. The protozoan type in my opin- 
ion could live for more than a year, 
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certainly up to two years; the bacil- 
lary type I think should live or 
would live for three to six months. 


Q. Now with such pathogens in a 
raw sewage pond, doctor, would it 
be possible for them to infect 
humans? 

A. Yes, sir. 


Q. And how might they 
humans? 

A. They could infect humans 
through any mechanisms whereby 
man might come into contact with 
them, either in contact with the raw 
sewage itself in the pond, with any 
object which had been in the pond 
and taken out, through water fowl 
that may have been in and out along 
the farms, through mosquitoes that 
might carry virus such as ence- 
phalitis to considerable distances, 
through various rodents that might 
have access to this area, either 
along the edge or certain types of 
rodents that might get in a little 
farther 


infect 


Health Department Viewpoint 


Harvey G. Rogers, director of 
Water Pollution Control for the 
State Dept. of Health and executive 
engineer for the Minnesota State 
Water Pollution Control Commis- 
sion, also testified. The following 
are portions of his testimony. 


Q. Do you believe that a lagoon 
such as East Grand Forks is build- 
ing, properly operated and main- 
tained, would be a likely source of 
contamination from which diseases 
might be transmitted to the public? 
A. On the basis of my experience 
and qualifications that I described 
yesterday I do not believe that it 
would be a likely source of disease 
transmission to the public. 


Q. Even after you reduce it to the 
effluent as we discharge it you still 
have the pathogens present in the 
effluent, do you not? 

A. You have a hazard of the path- 
ogens surviving the period in the 
pond 

Q. And that is one of the reasons 
why you do not approve putting the 
effluent into water that is used for 
recreational purposes, is that right? 
A. Yes. 


Other Testimony 


Another witness was W. Van 
Heuvelen, a sanitary engineer and 
acting director of the North Dakota 
State Department of Health. He was 
asked “... do you have an opinion 
as to the likelihood of diseases be- 

(Please turn to page 237) 
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It’s Jaeger’s new 3” pump...the “‘3PN” 
Out-performs all previous models 


Pumps all the water a 3” suction hose 
can handle. With 4” suction hose 
pumps 28,000 gph at 10’ lift. Sure- 
priming is correspondingly fast, at all 
practical lifts. 


AND LOOK HOW EASY TO MAINTAIN! 


Suction chamber and liner are remov- 
able for quick adjustment, rotation or 
replacement of liner plate. (New 
Model 3XPN offers same feature in a 
smaller pump.) See your Jaeger dis- 
tributor or send for catalog. 


THE JAEGER MACHINE CO., 400 Dublin Avenue, Columbus 16, Ohio 
AIR COMPRESSORS © MIXFRS © PAVING, SPREADERS ond FINISHERS 


® GOLDAK TRANSISTORIZED LOCATORS 


Pipe Locator-Leak Detector 


*D 


Model LC-5T 


The new “Duoltronic” combines the finest transis- 
torized Pipe Locator ever developed with a high- 
goin Leck Detector to produce on effective and 
useful multi-purpose instrument. Designed specifically 
for Municipolities and Water Companies, the LC-5T 
assures pin-point detection of pipes, cables, moins 
end leterals and becomes a sensitive detector for 
water leoks simply by plugging in o crystel, rubber- 
encased microphone. Additionally, by a simple 
manipulation the new “Dvoltronic” will pin-point 
volves, risers, boxes, and manhole covers. Now with 
transistors the versotile LC-5T is lighter, more sensi- 
tive, easier to opercte, and it requires only flash- 
light batteries .. . Write today for further detoils 
on the “Dvaltronic’ and other Utility detection 








Municipal Power 


Protective Substation Grounding 


BRUCE J. ENNIS 
Principal Engineer, 
Burns & McDonnell Engineering Co., 
Kansas City, Missouri 


I Nene protective grounding 
should be provided at all elec- 
trical substations to insure the safety 
of station operators and maintenance 
personnel during normal conditions 
as well as at times when short cir- 
cuits or line to ground faults occur. 
In addition, low resistance grounds 
are necessary to provide an easy 
path for the discharge currents from 
lightning arresters, thus contributing 
to the reduction in voltage stress on 
station equipment from lightning or 
transient surges. 

The principal objective in the de- 
sign of a substation grounding sys- 
tem is to provide a uniform potential 
surface within and around the sta- 
tion which is as near zero earth po- 
tential as practicable, including the 
surfaces of all equipment, metallic 
structures, and other parts of the 
station not associated with the car- 
rying of live circuit currents. By 
maintaining a uniform ground po- 
tential on all such surfaces, there 
will be no difference in potential be- 
tween adjacent surface areas suffi- 
cient to cause injury to operating 
personnel, even during fault condi- 
tions. 

Generally speaking, the earth’s 
surface has a very high resistivity 
when compared with the low resist- 
ance of metals, such as, for example, 
a buried copper conductor. Due to 
this high resistance, all currents 
flowing from one point to another, 
through the earth, create an appre- 
ciable voltage drop, or voltage gradi- 
ent, within a comparatively short 
distance; and an operator, standing 
with his feet apart on a line between 
these two points on the earth’s sur- 
face, might be subjected to a con- 
siderable shock from the difference 
in potential between his two feet, 
especially during moments when 
heavy fault currents might be flow- 
ing. Such a condition would not 
exist if the two points in question 
were connected by a buried copper 
conductor of sufficient capacity to 
carry the fault current with only a 
negligible voltage drop. 
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In order to provide such a flat, and 
uniform ground potential gradient, 
it is common practice to surround 
the substation area with a buried 
main ground bus loop, connected by 
various cross-tie cables to form a 
buried ground grid at a depth of 
from 6 to 18 inches. This grounding 
network, connected to ground rods 
reaching down to permanently moist 
earth levels, serves as a common 
equi-potential, low resistance bus 
for the connection of individual 
grounding conductor leads from sta- 
tion equipment such as oil circuit 
breaker frames, transformer tanks, 
equipment housings, substation 
structure steel columns, manual 
switch operating mechanisms, fence, 
lightning arresters, overhead static 
wires and other metallic surfaces 
except parts normally carrying cur- 
rent. 

The size of the ground bus should 
be adequate to carry the maximum 
fault current that is likely to flow 
in the ultimate development of the 
substation, for a nominal period of 
thirty seconds, without injury to the 
connections. The required circular 
area of copper ground bus conduc- 
tors may be calculated as follows 


for bolted joints 
A 1061 S 


for welded joints 
A 87IV S 


where 
A = circular mil area of copper 
ground bus 
I = maximum § sustained 
current flow to ground 
Ss time of current flow in sec- 
onds 


fault 


These formulae are based on an 
initial temperature of 26°C and a 
permissible temperature rise of 
250°C for bolted and 450°C for 
brazed or welded connections, re- 
spectively. 

The common bus grid should ex- 
tend outside of the fence line and 
should be connected to multiple 
driven ground rods, metallic water 
piping, well casings, ground plates, 
etc., as required to lower the ground 
resistance of the bus to one ohm, 
(or less if economically feasible), 
for high capacity substations, and to 


5 ohm or less for small substations 
If soil conditions prevent the driving 
of ground rods, it may be necessary 
to bury strip electrode cables radial- 
ly outward from the ground bus loop 
to serve as a ground counterpoise 
Copper connections between cables 
and ground rods should be made 
with high conductivity bolted clamps 
or by thermic welding, and all cable 
crossing points should be bonded to- 
gether. Ground rods should reach 
well below the frost line since the 
resistivity of frozen earth in the 
winter will be very much higher 
than normal summertime earth re- 
Sistivities 

Ground rods and plates should not 
be located in rivers, lakes, etc.. 
where potential gradients might 
prove injurious to human or ani- 
mal life 

Fences should be provided with 
their own ground rods and bus, with 
ties at frequent intervals to the main 
station ground network. Gaps across 
gates or removable fence sections 
should be bridged by buried ground 
f ables 

Ground leads from lightning ar- 
resters should be as short as possi- 
ble, and a local ground rod field 
should be driven directly below the 
arresters. The local ground field 
should be connected to the main 
station grounding network by at 
least two cables , 

Obviously, the number of ground 
rods required to achieve a given sta- 
tion ground bus resistance, and the 
depth to which they must be driven. 
will depend on local conditions of 
the soil at the station site. Average 
resistivities of the ground for vari- 
ous earth conditions may be con- 
sidered to be approximately as fol- 
lows, in lieu of definite information 
on earth conditions at 
substation sites 


individua! 


Ground Resistivity, 
Classification Ohm-Meters 
Wet organic soil 10 
Moist soil 102 
Dry soil 103 
Bed rock 104 


According to these values, as pre- 
sented in a paper by Reinhold Rud- 
enberg on grounding principles, the 
resistivity of dry soil might be ex- 
pected to be 100 times as great as 
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the resistivity of wet organic soil. 

When two or more rods are driven 
in multiple to obtain the desired sta- 
tion ground bus resistance, they 
should be spaced apart at intervals 
of at least six feet. This is desirable 


iF YOU CUT LARGE DIAMETER PIPE... 
YOU NEED THESE 


om 431 ae LL 


4-WHEEL 


since approximately 90 percent of 
the total resistance to individual 
ground rods occurs within six to ten 
feet of the electrode. With proper 
spacing, to prevent overlapping of 
current paths away from the elec- 
trodes, the combined resistance of 
multiple rod grounds will vary ap- 
proximately inversely as the num- 
ber of rods 

In view of the fact that the resis- 
tance of a station grounding network 
will vary considerably between wet 
and dry seasons, it is desirable to 
conduct field tests, periodically, to 
determine the station ground resist- 


ance on existing substations as well | 


as on newly constructed stations at 
various times during the year. Such 
tests are necessary to determine the 
adequacy of grounding protection 
for station personnel and for cor- 
rect functioning of electrical equip- 
ment such as lightning arresters. 
The simplest method for making 


such tests is in the use of a portable | 


ground tester of the battery or 
hand - cranked magneto - powered 
type. Such a test set, which gives 
direct readings in ohms, will permit 
measurements of resistance to earth 
of installed rods, pipes, ground grids, 
metallic structures and the like, as 
well as measurement of resistance 
values for determining the average 
resistivity of the earth at given sub- 
station sites 


Cost of Handling Water Accounts 


The cost of handling the average 
bill per year as reported by the Bu- 
reau of Water Works of Portland. 
Oregon, for the year ending June 


30, 1959, was $2.8653. For meter | 


reading and service inspection, the 
average cost was $1.5473: for ac- 
counting and billing 73.29 cents: for 


collection expense 18.60 cents; for | 
postage 16.64 cents; for other ex- | 


pense 21.45 cents; and for mainte- 
nance of commercial office equip- 


ment 1.82 cents. Of the $2.8653 total, | 


$2.3276 was for payroll expense and 
12.37 cents for transportation. 

The unit cost of supplying water 
was 13.16 cents per 100 cu. ft. Of 
this, 8.70 cents was for operation 
and maintenance; 1.29 cents for 
other operating costs; 1.11 cents 
fixed charges (bond interest); and 
0.01 cent for amortization of bond 
discount and cost of bond sales. 


PUBLIC WORKS for May, 1960 


Four sizes cover the range from 2'2 to12 


Users telt yu these 


pletely new cutters are so 


efficient they often 


for themselves” 


the savings. in crew time 


They 


ona half-dozen cuts 


are the first really prac 
tical tools for cutting 


off steel or cast iron 


pipe in sizes from 2 


to 12 


ample, cut8 steel pipe 


completely off in less 


than fi minutes 


Unconditionally 


43 


com- 


“pay 
through 


You can, for ex- 


Four wheel design 


requires minimum 
swing of handle— 
less digging in 


ditch work, easier 


“tight-corner” cuts. 


Closed frame per- 
mits light weight 


with complete rigidity 


for better cutting. 


4-point guide aligns the 


cutter on the pipe . 


assures perfect tracking 
and a right angle cut. 


Reed Razor Blade 
wheels track perfectly, 
cut easily and roll down 


burr on steel pipe. 


guaranteed to be the most efficient cutter you have 
ever used. Ask your jobber or write for literature 


MANUFACTURING COMPANY 


ERIE PENNSYLVANIA . vu. § 








To insure year-round, 
24-hour operation of 
pumps... specify 


JOHNSON 
Right ang 


GEAR DRIVES 








Protects water supply, sewage and flood control 
operations against power failures; also permits over- 
hauling electric motor or power unit without inter- 
rupting service. Thousands in use by municipalities, 
industry and farmers. Available in turbine or engine 
driven combination drive (as shown here), standard and 
dual types, with either hollow or solid shaft. Sizes: 
15 to 450 hp. Write now for engineering catalogs. 


MAKERS OF 





| OHNS ON? iS: 


GEAR & MANUFACTURING CoO., LTD. 


OTH AND PARKER STREETS * BERKELEY 10. CALIFORNIA 


East and Gulf Coast representatives: 


Smith Meeker Engineering Co., 157 Chambers St., New York City 
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(ss) American Welded Wire Fabric selected to 


‘ 


so 


Ye. en ge ~ : : 


This is a 6-foot section of 144” elliptical concrete pipe. It has a greater flow capacity than its equivalent in round pipe and it can be installed 
in a minimum depth of cut with increased depth of cover. Elliptical pipe saves headroom—aliows sufficient cover to reduce frost heave 


Lamar Pipe & Tile Division, American- Marietta Company, Grand Rapids—Pipe Manufacturer L. W. Edison Company, Grand Rapids, Michigan —Contractor 
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USS American Weided Wire Fabric conforms pertectly to the 
elliptical shape of the 144° pipe. Because of the machine pre- 
fabricated accuracy of USS American Welded Wire Fabric, 
cages can be formed taster, and the spacing and concentricity 
of cages can be accurately controlled. 


strengthen concrete pipe on Michigan Highway job 


The Michigan State Highway Engineers faced a 
problem when it came to the selection of pipe for 
an important new highway in Berrien County. 
Hydraulic and grade line considerations dictated 
pipe with maximum water-carrying capacity 
with a low flow line, but with up to 33 feet of 
back fill. They selected over 1,000 linear feet of 
elliptical, reinforced concrete pipe. Diameters 
varied from the smallest to the largest —18" to 
144".* Lamar Pipe & Tile Division, American- 
Marietta Company, manufactured the pipe. 

In the case of the 480 feet of 144” required to 
withstand 33 feet of backfill, the specifications 
required 3 lines of reinforcement —an inner and 
outer cage each having 0.754 square inches per 
foot, and an elliptical cage having an area of 
1.508 square inches per foot. Lamar Pipe & 
Tile elected to use American Welded Wire 
Fabric on this big job. 

Concrete pipe manufacturers insist on quality 
reinforcing, meeting rigid specifications —that's 
why so many of them use USS American Welded 
Wire Fabric. This quality product—with its 
machine-made accuracy, assures the proper dis- 
tribution of steel because the wire diameters 
are held to the close tolerance of +0.003" and 
their spacing may not vary by more than \”" 
center-to-center. This prefabricated product is 
more accurate than other forms of reinforcing. 
Its cold-drawn, high-tensile steel wires have a 
minimum yield point of 60,000 psi and a mini- 
mum ultimate strength of 75,000 psi. For more 
information, write to American Steel & Wire, 
614 Superior Avenue, N.W., Cleveland 13, Ohio. 





*Round equivalent 


USS and American are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Cotumbee Geneve Stee! Division fon Frenciece. Pectic Coost Bistributers To increase the strength of the pipe, by resisting diagonal tension, 320 \" 
Tennessee Cos! & Wee Oivinien, Fewtield Ale Seuthern Oietributers diameter stirrups are attached through the three cages of USS American 
United States Stee! Laport Company. Distributors Abresd Welded Wire Fabric. 
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PROJECTIONS SHOW MUNICIPAL USE 
OF GATE VALVES AND HYDRANTS 
WILL NEARLY DOUBLE BY 1975 








WALTER L. PICTON 
Director, and 
A. T. LEVIE 
Industrial Specialist, 
Water and Sewerage Industry 
and Utilities Division, 
Business and Defense Services 
Administration, U. S. Department 
of Commerce 


BOUT 1,080,000 tons of Iron- 

Body Bronze-Mounted (IBBM) 
gate valves and 798,000 tons of 
IBBM hydrants will be installed 
and in use by 1975 in the public 
water and sewerage utilities of the 
Continental United States (not in- 


cluding Alaska), according to esti- 
mates in a recent study made by 
the Water and Sewerage Industry 
and Utilities Division of the Busi- 
ness and Defense Services Adminis- 
tration. 

A detailed and exhaustive analysis 
of the national annual requirements 
for gate valves and hydrants for 
water and sewer mains and related 
uses has been released under the 
title “Water Utilities Requirements 
for IBBM Gate Valves and Hy- 
drants, 1940-1958-1975.” (Copies are 
available from the Superintendent 
of Documents, Washington 25, D. C., 
for 10 cents each.) 

This article, based on that study, 
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presents estimates of the accumula- 
tion of IBBM gate valves and hy- 
drants presently installed and in use 
in the Nation’s public water and 
sewerage utilities. It presents the 
general trend of the past 20 years 
in quantity of valves and hydrants 
in use in the public water and 
sewerage utilities, with a projection 
for future years. It does not include 
the gate valves and hydrants in use 
by industries, Federal Government 
installations, and other miscellane- 
ous users. 

The presentation includes a break- 
down by weight and by number of 
units, by size classes and by actual 
sizes. The study is based upon sta- 


1940-1958-1975 


oss 960 96* 
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@ CHARTS prepared by the BSDA show tremendous increase in valve and hydrant installations by public works utilities. 
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tistics and estimates from a number 
of sources. It is designed primarily 
as an aid to producers of valves and 
hydrants in planning production 
programs. The data will also be of 
interest to executives of public wa- 
ter utilities for comparison of their 
own existing installations and fu- 
ture expansions with those of other 
utility systems. 

For convenience of study, the sizes 
of the IBBM gate valves have been 
divided into three size classes: 2 to 
12 inches; 14 to 24 inches; and over 
24 inches in diameter. Allowance 
has been made, in estimating the 
number in the 12-inch to 24-inch 
sizes, for the frequent use of one 
size smaller valve than the pipe 
main in which it is installed. Similar 
allowance has been made in sizes 
over 24-inch diameter where most 
of the valves installed are one or 
even two sizes smaller than the 
mains 

The projections of estimated in- 
stallations to 1975 represent a trend 


based on the same annual require- 
ments developed in the previous 
study. They are designed primarily 
to illustrate the volumes that will 
be required by projection of present 
trends of expansion of utility facili- 
ties. Although individual years may 
vary from the general trend because 
of various factors, the picture in 
general is believed to be sufficiently 
representative for national planning 
for production, to supply the re- 
quirements for current maintenance 
and repair and replacement for 
obsolescence. 


Basis For Estimates 


In the aforementioned study, esti- 
mates were developed of the annual 
requirements for gate valves and 
hydrants for new construction, and 
for maintenance and replacements. 
These same estimates were also 
used to develop the accumulated in- 
crease in installed quantities after 
due allowance for depreciation and 
obsolescence. 





Tex-Vir 


A PACKAGED PUMP STATION 
THaT meets ew BE 
YOUR REQUIREMENTS 


ADVANCED DESIGN FOR GREATER 
EFFICIENCY 


Compare motor and pump assembly of 


Table 1—£Estimated Accumulation of IBBM Water Works Gate Valves this duplex sewage pump station with 
and Hydrants Installed in Public Water and Sewerage Utilities any other and see the TEX-VIT su- 
periority. Individual shaft for each 
pump and cach motor. Four bearings 
per assembly instead of two. Heavy 
corrosion protected steel shell 
DIRECT PRESSURE CONTROLS FOR 
EXTRA RELIABILITY 
Exclusive TEX-VIT controls are actu- 
377.1 | ated by pressure variation within the 
wet well. No compressor; no floats or 
other moving parts in the wet well 


IMPROVED AIR CIRCULATION 
AND CONDITIONING 








Amounts in Thousands of Units 
Hydrants 
Vaives in Use in Use 
2”-12" 14%.24" Over 24” Total 


Amount 1,714.0 37.8 9.0 1,760.8 
Percent 97.3 2.2 0.5 100.0 


1,847.5 47.5 9.1 1,904.1 498.0 
} . 0 
— naa — Extra large blower provides complete 
2,224.2 6188 change of air every 60 seconds. Air in- 
100.0 let and outlet are at opposite sides of 
Station to prevent short circuiting of 
air. Refrigeration-type dehumidifier 


SUPERIOR COMPONENTS FOR 

EXTRA DEPENDABILITY 
890.9 Pumps, motors, controls, and other 
| components bear the brand names you 
would expect to find in a Who's Who 
of American Industry. You know you 
get the best when you specify TEX-VIT 
INSTALLATION TESTED AND PROVED 
TEX-VIT packaged pump stations are 
setting new standards. Names of muni- 
cipal and industrial users furnished 
on request 
Let TEX-VIT help with your sewage 
lift problems 


Amount 
Percent 97.0 


Amount 2,143.4 71.2 9.6 
Percent 96.5 3.1 0.4 
2,394.2 97.2 9.8 2,501.2 788.7 
Percent 95.7 3.9 0.4 100.0 


Amount 2,621.9 115.3 10.0 2,747.2 
Percent 95.4 4.2 0.4 100.0 


3,453.1 155.5 10.4 3,255.9 
48 0.3 100.0 


Amount 


Amount 1,090.5 


Percent 949 





Table 2—Estimated Pattern of Sizes of IBBM Water Works Gate 
Valves by Number of Units Presently Installed and in Use by 
U. S. Water Utilities—1958 


14” to 24” 


2” to 12 Over 24” 


Write for 
bulletin No. PS-60 





Percent 


3.4 
52.5 


13 6 | 
286 a EX-VIT 
14.2 60 and over ‘ 

SUPPLY COMPANY 


MANUFACTURING DIVISION 
Dept. P-5, Box 117, Mineral Wells, Texas 


Percent 
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Comparisons of the estimates of 
the number of valves and hydrants 
were made with the results of other 
surveys and reports and with annual 
reports by many public water utili- 
ties, on the basis of valves per mile 
of mains and per 1,000 people served. 
From these reports, it was possible 
to develop the estimated size pattern 
within each of the major size classes. 


Projections to 1975 


Demands for extensions of service 
to new and old homes represent a 
major percentage of the increase in 
water distribution systems, and re- 
sult in a corresponding increase in 
number of valves and hydrants in- 
stalled. 

Accordingly, the population projec- 
tion (1) is the primary foundation 
for estimating the future increase 
in the number of valves and hy- 
drants installed. It is assumed that 
an increasingly larger percentage of 
the population growth will locate 
in urban areas. A gradual but slight 
decrease in the number of persons 
per household (United States Census 
Bureau) forms the basis for the 
estimated increase in number of 
customers, with due allowance for 
residential retirements and conver- 
sions. It is also estimated that the 


percentage of the metropolitan 


24 Wacker Rammers 
were used on U. S. 
Gypsum's new multi- 
million-dollar plant 
being constructed at 
Sperry, lowa. 


WACKER 


CORPORATION 
HARTFORD, WISCONSIN 


Porrrrrrrrrrrr rrr irri iii tt i rrr Prrrrrreee eri er ee eee ed, 
‘ 


Plecse send me free descriptive litercture ond the nome of 


your necrest deoler. 


Address 


fringe population, or “urban sprawl,” 
can be expected to increase in the 
next 20 years. 


Reference 
1. Illustrative Projections of the Popu- 
lation of the United States, by Age 
and Sex, 1960-1980," Series P-25, No 
187, November 10, 1958, Bureau of 
the Census, U. S. Department of 
Commerce, Series IV, P. 8. 


Salt Stabilization by 
Michigan Counties 


Among the Michigan counties that 
have had recent experience with salt 
stabilization are Macomb, Otsego 
and Muskegon. Following good re- 
sults from a test road, the Macomb 
county commission constructed 
these projects during the 1959 sea- 
son: 

Two miles on the road from 
Mound to DeQuindre as a stage 
construction project later to receive 
a higher type wearing course. This 
strip carries a daily traffic volume of 
2000 vehicles, including workers at 
two automobile manufacturing 
plants and also heavy trucks carry- 
ing steel and gravel. Stabilization by 
maintenance crews included ditch- 
ing, addition of four inches of 
gravel, addition of 24 tons of salt a 


mile and a prime and double seal. 
The work was carried on in two 
stages of one mile each. Cost of the 
project was $8,510 

A section 34% miles long on Capac 
Road between Armada Center and 
the county line to the north. This 
strip carries between 150 and 200 
vehicles a day, including local farm 
trucks. No ditching was required, 
but six inches of 22A gravel and 24 
tons per mile of salt were added 
The project was primed and double 
sealed. Total cost was $11,371 

Three miles on Romeo Plank 
Road toward Armada Center. Rural 
traffic on this strip is light. Salt and 
labor to construct the project cost 
$2,896, plus $600 a mile for a single 
seal and pebbles 

The Ostego County Road Com- 
mission experimented with salt in 
1958 on a 3-mile section west of 
Gaylord. This road serves farm to 
market traffic. Only three inches of 
gravel was plac ed. Salt was added 
at the rate of 20 tons pe: 
20-foot base. The work was done by 
rews at a total 


mile on a 


ounty maintenam 
yst of $2,219.94 or $739.98 per mile 
Two months later, the road was 
rrimed and double sealed at a cost 
f $2400 a mile 
The Muskegon County Road 


Commission began salt stabilization 


NEW high frequency, 
resistance welded pipe 


If you want a closer source for pipe that meets the 


highest standards of the industry, 
New resistance welding and process con- 


Valley. 


trol facilities assure you of the quality 


better talk to 


you de- 


mand. Ideal as line pipe for gas, water, air condi- 
tioning ducts, etc. Special wrappings and coatings. 


PwW.5; 
Sizes: 6° 
12%,” 14° 


Steel piling also availa 


bh! 


pie, 


” Q’ Q ” 10” 10%” 12” 


"74 oi 
6” in wall thicknesses to .219. 


Write or call Steel Pipe Division 


MANUFACTURING COMPANY 
VALLEY, NEBRASKA 
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experiments in 1956. Salt stabiliza- 
tion projects constructed during 
1958 and 1959 are: 1 mile on Ponta- 
luna Road; one-fourth mile on 
Sheridan Road; one-half mile on 
East Fruitport Road; one-half mile 
on Skeels Road; one-fourth mile 
on Ravenna Road; three-quarters 
mile on Canada Road; and one- 
fourth mile on Trent Road. 

Another experiment by the Mus- 
kegon county commission on a 244- 
mile section employs a combination 
of salt, lime and fly ash. The com- 
mission introduced lime for its ce- 
menting qualities and fly ash to 
help alleviate breaking-up caused 
by freezing and thawing cycles. The 
road was primed with MCO and 
given a double seal of MC3, along 
with an application of 31B stone. 
The reconstructed road is 20 feet 
wide and was built at a cost of 
$21,500, exclusive of the cost of the 
lime and fly ash. The project was 
broken into five one-half mile sec- 
tions, all of which had varying 
quantities of salt, lime and fly ash, 
with one section in which no salt 
was introduced. After a year’s use, 
the section without salt failed and 
was crumbly. The four sections jn 
which salt was incorporated have 
stood up well with very little break 
up. The road will be under observ- 
ance and study for sometime before 
final conclusions can be drawn on 
economy of the mixtures 


Louisville Merchants Capitalize 
on New Street Lighting System 


Merchants in Louisville, Ky., have 
capitalized on the installation of 
modern fluorescent street lighting, 
using 50 GE luminaires which were 
turned on at the start of the Christ- 
mas shopping season. The project 
was a whirlwind affair, taking only 
4% months from inception to com- 
pletion. On July 10, 1959, Mayor 
Bruce Hoblitzell proposed modern, 
fluorescent lighting for several 
downtown areas on a cost-sharing 
basis. He offered to have the city 
pay for half of the new lighting 
equipment and installation costs, 
plus maintenance and power charges 
to Louisville Gas and Electric. The 
merchants would pay for half of the 
initial cost only. Within six weeks 
Market street merchants had raised 
$15,000—assuring the relighting of 
five blocks. The new four-lamp units 
were mounted on existing poles at a 
height of 30 feet with a 10 degree 
uptilt. Spaced 100 feet apart oppo- 
site, they replace previous small 
mercury-vapor units. Each fixture 
supplies about 40,000 lumens. 
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PACKER BODIES REQUIRE 
LESS MAINTENANCE THAN 
ANY OTHER UNIT... 


$150 in spare parts cover 
90% of any future field repairs! 


1) Fast, easy reer door dumping without raising body — no heavy, complicated 
hydraulic teilgate involved with possible costly repairs. 


(2) Squere, ven-type body design eliminates bulky, deod weight caused by com- 
plicated hydreviic systems and heavy tailgates — allows mounting on low- 
cost, smolier size truck chassis with resultant savings in lower operating 
and maintenance costs. 


© stebitized, buiidorer-type packer plate travels on four huge rollers running 
in heavy guides — lets you pack anything without pre-<rushing or fear of 
damage te packing mechanism or plete. 


4) Powertul cable arrangement uses only two bottom cables, with simple reev- 
ing, prolongs cable life. Note absence of fast-weering, noisy chains. 





5) Fully enclosed drive has powertul, dependable winch pled with fast electric 
clutch — provides years of consistent, trouble-free operation. 


What a secure feeling to know that just $150 in spare parts will cover 90% 
of any trouble you'll ever have with an M-B Packer. What's more — practically 
all repairs can be handled by your own mechanics or local garage personnel — 
no need to wait for special factory-trained people to get your unit back 
on the job 

M-B Packers are on the job all the time eliminating customer service gripes — 
a headache to everyone in the business. Select the size you need: 14 to 24 cu. yd 
truck mounted; and the M-B Contain-O-Pack Self-Loading Packer system for 
“containerized” refuse handling. Let us prove to you that simply designed M-B 
Packer Bodies cost less to buy, own and operate — see your distributor for a 
demonstration or write the M-B Corp., New Holstein, Wisc., Dept. PW 


M-B CORPORATION 


UNE WARKERS + «(PACKER BODES « 
QUALITY MUNICIPAL AND INDUSTRIAL EQUIPMENT SINCE 1907 


235 





Tests Prove (iss) Cyclone Steel Fence Quality 


impact Test. A 4000-pound car, traveling at 35 miles 
per hour, was driven directly into a panel of Cyclone 
Chain Link Fence Fabric. The car was stopped. The 
fence did not break or fail—proof that Cyclone Steel 
Fence has the strength to withstand severe impact. 


Corrosion Test. More than 10 years ago this panel of 
Cyclone Steel Fence was installed 45 feet from the 
ocean. Even in this extremely corrosive atmosphere it 
is still strong and serviceable. Cyclone Fence owes its 
unusual corrosion resistance to its heavy coating of zinc. 


For additional information on USS Cyclone Fence, write 
to Cyclone Fence, American Steel & Wire, Dept. B-40, 
614 Superior Avenue, N.W., Cleveland 13, Ohio. 


USS and Cyclone are registered trademarks 


Fire Test. This raging fire was deliberately set to test 
the heat resistance of Cyclone Steel Fence . . . and that 
rugged steel fabric did not melt or fail. Should a grass 
or trash fire break out too close to a Cyclone Fence, 
there will be no damage. 


Time Test. The fence shown here is a 25-year-old 
Cyclone veteran . .. still giving good service. Once 
Cyclone Fence is properly installed, it requires almost 
no maintenance. It continues to give good service, 
year after year. 


Cyclone Fence Dept. 
American Steel & Wire 
Division of 

United States Steel 


Waukegan. IIinols, Seles Offices Coast to Coast 
United States Stee! Export Company, Distributors Abreed 





Sewage Lagoon Testimony 
(Continued from page 227) 


ing transmitted from a _ properly 
maintained and operated—a proper- 
ly designed lagoon plant?” His re- 
ply was “There is no likelihood.” 
He was followed by Dr. J. K. Neel, 
regional biologist of the Public 
Health Service, who holds bachelor, 
master and doctor degrees in zo- 
ology. Questions and replies in- 
cluded: 


Q. Then I will ask you, Dr. Neel, 
whether or not from work that you 
have done and your experiences, 
studies that you have made, have 
you formed an opinion as to the 
likelihood of disease being trans- 
mitted from a properly maintained 
and operated lagoon type pond? 

A. I don’t believe I can answer that 
yes or no 


Q. What is your opinion, doctor? 

A. The thing you must always con- 
sider when you are dealing with 
sewage that contains human wastes, 
human fecal matter, is that there 
is always a chance that something 
can develop from that that would 
be inimical to the health of people 
The job of sewage treatment is to 
reduce that chance as much as pos- 
sible. In the absence of analyses 
that will definitely tell us whether 
or not pathogenic organisms exist 
in sewage or in the effluent from 
various types of sewage treatment 
plants is one of the things that 
makes that and we still consider 
this a possibility; when bacteriology 
and virology proceed to the point 
where we can adequately analyze 
for these pathogenic forms in sew- 
age then we may be able to say that 
there is no possibility of disease 
transmission here at this place, but 
until that time comes all we try to 
do is reduce the possibility, reduce 
the percentages of the possibility, 
and I feel that the lagoon method 
has reduced those possibilities or 
reduces those possibilities as much 
as, if not a little more—and I have 
some reason for believing in some 
instances it is a little more—than 
any other type of sewage treatment. 


Q. Then is it your answer that there 
is a possibility of disease being 
transmitted? 

A. When you are dealing with this 
substance that you are talking about 
we don't know that we have elimi- 
nated that possibility. 

Q. I understand, doctor, do you 
have an opinion as to whether there 
is a likelihood of diseases being 


transmitted from a properly main- 
tained and operated plant? 
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Send a 


CUSHMAN 


780 
TRUCKSTER 
instead 


ofa 
trucks 


Many municipalities do 
... and slash costs on 
scores of jobs! 


Figuring the small initial investment, 
the operating cost of less than a penny 
per mile, the minimum maintenance 
expense, and the savings on insurance 

the 780 Truckster delivers the 
greatest economy in any light hauling 
application. 


Capable of carrying an 800 pound pay- Water moter service in Compton, Calif, 


load with ease, the 780 Truckster 
features: 


New formed channel, automotive 
style chassis 
Bigger, stronger pick-up box 
Dependable Cushman Husky 4-cycle 
engine 
¢ Constant mesh transmission 
Hydraulic internal expanding brakes 
© Optional fiber glass and steel cab 
with wrap-around windshield 
Choice of body styles to fit the job 
Street cleaning in Hawthorne, Calif. 


Ask your dealer for a demonstration or write for information 


C=iB CUSHMAN moTORS 


949 No. 21st, Lincoln, Nebraska 


A subsidiary of Outboard Marine Corporation, 
maker of Johnson and Evinrude outboard motors 
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Please send information on 780 Truckster. 


NAME 
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Why FITCHBURC (CHIPPERS are the favorite 
of all five 


—-¥. A. - - 
: * ROAD COMMISSIONS 


* PARK DEPTS. 
* POWER COMPANIES 
* MUNICIPALITIES 


e TREE MEN 


Solves Brush Disposal 


Instant brush disposal—right on the spot! That’s why so many leading 
power companies, municipalities, utilities, and tree surgeons now cut 
disposal costs—chip brush, branches, trimmings with powerful Fitch- 
burg Chippers. Eliminate hauling, burning—with its fire hazard, extra 
labor, inconvenience. No waiting. Chip in any weather, wet or dry 
Here’s a clean, acceptable method of disposal that wins public approval 
and good will 


Saves You Labor 


Read what users say. From a Missouri utility line clearance firm: “One 
man can operate the chipper with ease. He alone can handle as much 
and more brush in the same length of time as could two men loading 
brush on a platform body.” From a Connecticut tree expert: “This chip- 
per has cut our brush disposal in half. It has eliminated brush dumps 
and fires completely.” One large Ontario power customer reports a 
saving of 25% in man hours expended per tree as a result of equipping 
their crews with Fitchburg Chippers. 


Increases Your Production 


In Oregon the Roadmaster for one county said: “This Fitchburg Chip- 
per has paid for itself twice over the first season.” Another chipper user 
on Washington State Highways reports that with a crew of three men 
they can clean up at least a half mile of heavy brush in six hours. A 
Missouri utility line clearance firm says: “Our figures show that produc- 
tion has been increased by a good 25% with a Fitchburg Chipper.” 


Stays Out of the Shop 


Read what satisfied users say. Connecticut: “The Fitchburg Chipper 
has never cost us one minute of delay.” Ohio: “We now have ten of 
your Fitchburg trailer type chippers. Doing a good job—from the looks 
of them they will last for many years.” New York: “Our men are partic- 
ularly pleased with Fitchburg Chippers. They are rugged and reliable.” 


Lend For New tree Booklet “CHIP DOLLARS 
FROM YOUR OVERHEAD.” Complete with cutaway 


\\ color drawings of Chipper in action. Specifications, etc 
] 


(------------------------ 


FITCHBURG FRCINEERING CORPORATION 


Department PW-465, Fitchburg, Massechusetts 


Send my free copy of “Chip Dollars 
From Your Overhead’ to 











| 
| 
| 
| 
| 
| 
I 


| A. There again I would say that a 


lagoon reduces the probability in 
my opinion more than any other 
type of sewage treatment 


Q. Is it your opinion, doctor, that 
a mosquito transmits diseases of 
virus, protozoa, bacteria by contact? 


A. All diseases which are trans- 
mitted by mosquitoes with which 
I have come in contact it has been 
necessary for the mosquito to bite 
an infected person or infected ani- 
mal in order to transmit the disease 


Q. And even after, doctor, the proc- 
ess that takes place in your treat- 
ment in a raw sewage pond we can 
assume that there are still patho- 
gens present, can we not? 


A. We can assume, I think, as is 
done by public health agencies 
whose responsibility is the protec- 
tion of the public health that we 
get a reduction that is in ratio to 
the reduction shown in the coliform 


Q. Yes, but I don’t want to mislead 
you on this question, we do have a 
reduction in them but we can as- 
sume that even after the treatment 
there is that reduced number of 
pathogens in the effluent? 


A. That is the assumption that fs 
made, although we have very few 
investigations that show the pres- 
ence or absence of certain types of 


pathogens 


Q. Don't you, as a public health 
standard, assume that the patho- 
gens are present? 


A. We have to, it is necessary that 
we do 


Q. And it too is the recommenda- 
tion of the Public Health Depart- 
ment that this effluent, because you 
assume it contains pathogens, 
should not be placed in waters used 
for drinking or recreational pur- 
poses without being treated? 


A. That's right, all surface waters 
should be treated before they are 


used 


Q. Disease transmittal is one of the 
reasons that the survey was made 
on mosquitoes, is it not? 


A. The major concern of the health 
agencies with mosquito breeding in 
lagoons was to determine what con- 
ditions were most favorable to mos- 
quito breeding in lagoons and what 
mosquitoes are bred in lagoons 
I don’t believe that the possibility 
of mosquitoes by contact with the 
liquid in the lagoon spreading a 
disease by contact then with some 
person was considered and in all 
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instances—and I have worked with 
mosquitoes during the war for four 
years—in the transmission of virus 
and protozoan diseases I don’t know 
of any instance which a mosquito 
transmits a disease in which it is 
not necessary for the mosquito to 
bite an organism that has the 
disease and then transfer it to an- 
other organism by biting it. 





NEWS OF ENGINEERS 








Louis R. Howson, Chicago con- 
sulting engineer, has been named 
Chicago Civil Engineer of the Year” 
by the llinois Section ASCE 


Samuet M. Carvone has been ap- 
pointes Chief of the Maintenance 


Operations Division, Michigan State 
Highway Department 


Georce N. Suaw, formerly Di- 
rector of Finance of Miami, Fia., 
and before that city manager of 
Coral Gables, Fla., has joined Wain- 

Ramsey, municipal con- 


e president 


Wesson H. Mitten has joined the 
staff of Benjamin E. Beavin Co., 
Baltimore, Md. Mr. Miller, a civil 
engineering graduate of the Univer- 
sity of Maryland, has specialized in 
highway bridge and interchange 


lesign 


Tomas H. Corts has been ap- 
pointed General Manager of the 
Water Works Board of Birmingham, 
Ala., succeeding E. Cimvron Smrrn 
who becomes Manager of the East 
St. Louis and Interurban Water Co 


Camp, Dresser & McKee, Con- 
sulting Engineers. have moved to 
18 Tremont St., Boston 8, Mass 


AnTHONY Mavurietto has joined 
the staff of Engineers Incorporated, 
Newark, N. J., as Engineering Ad- 
ministrator 


Joun R. Kemp, a registered pro- 
fessional engineer and a graduate 
of the University of Iowa, has joined 
the Lindsey Engineering Co., Min- 
neapolis, Minn 


Ranpat L. Garten, previously 
public health engineer for Clay Co., 
Missouri, and a graduate of the Mis- 
souri School of Mines & Metallurgy, 
has joined Municipal Service Co., 
Kansas City, Mo 
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age sludge incineration without a shutdown. No 
other sludge incineration system has equalled this 
record, established by a Nichols Herreshoff multi- 
ple hearth dryer-incinerator. 

If you want dependable, economical sludge dis 


manufacture and installation of more than 5,000 
Nichols Herreshoff multiple hearth furnaces 


throughout the world. 
Please write for more information. 


80 Bine Screet, New York 5, New York 
3513 N. Howey Screet, Indianapolis 18, Ind. 


Nichols Herreshoff 


Multiple Hearth Sludge Furnaces 


- and Nerco-Edco “Roto-Plug” Sludge Concentrators 





R. M. Turron heads temporarily 


CLASSIFIED ADV TISING the Division of Engineering of the 
Iowa State Highway Commission; 
Cart F. Scuacnu heads the Division 
of Planning and James F. Hoac the 
SALES MANAGER Division of Services. Many other 
Expanding program requires sales PUBLIC WORKS DIRECTOR changes have been made in the 
manager for rubber paving products. Age 35 to SS. Salary $1,100 to $1,400 Commission. 
Need young aggressive salesman with | | ES,"Sfinagtr “Is head of public works 
experience in selling to the paving in- soporte consiating of 7 petal - . Bowe, Albertson & Associates, 
dustry. Excellent opportunity with qupepuene “te the direction of varied | consulting engineers, have opened 
 aagher esi Xylos Division. Attrac- yg Ee yp Wg FP a New England office at 1000 Farm- 
tive salary and employee benefits. and eligible to register as Civil Engineer ington Ave., West Hartford 7, Conn., 


Write: in the State of Arizona ; 
—e with L. W. Van Kueecx in charge. 


D. C. Shirey 
Firestone Tire & Rubber Co. STREET IMPROVEMENT A. Rocer Ketty is now associate 


1200 Firestone Parkway ADMINISTRATOR of Fred S. Dubin Associates, con- 
Akron 17, Ohio Age 35 to $5. Salary $1,000 to $1,27 sulting engineers, and is manager 
per month, Liberal fringe benefits. Work ‘ ant 
ead Clay Sameger’s ellice. Ressensibie of the New York Office. 
for coordination and execution of city’s 
B re) q Ss A L 7 street improvement program Consider F C1 INTON WINTER Jr has joined 
able, responsible administrative experience : — . — ’ 
Sewer Plant Equipment in a govermental agency inctoding street he staff of Engineers, Incorporated, 
re os > construction, and important public con- dial - 
ONE 25,med, Sever Pant al the com | | Seis aninal cont.” at, Sei | | Newark, N. J. 
; - rout . 6 ‘ le nmer ; Logre 
mechanisms; 2 bio-filters: 2 digesters : federal levels f government with degree 


7 > : m public administration, business, eng - 
sewer pumps; 2 sludge pumps; 1 recircula- neering or related fiel Atrrep C. Leonarp has become 


tion pump for sludge; 2 hot water circula 

tion pumps: 2 Wallace-Tiernan chiorina Above two openings are with the City of a partner in the consulting firm 

tors ailey meter; electric control panel, Phoenix, Arizona Population 434 ‘ 

240 volts; all piping and valves. Also & Sa} Guses atau Geeeionen’ aod of Malcolm Pirnie Engineers, New 

lift pumps with electric motors, 240 v, show on organization chart your present York City 

3 phase superiors and subordinates by number of . 

Will sell as a whole, or in part. All offers employees in each class 

will be considered on June 30 If ; ; é‘ ce 

interested, write for detailed description Apply within 5 days after publication t by Orme Wescnt has been named 
Highway Engineer for the State of 











CITY OF OXNARD Leroy J. Brenneman Nevada. Jon~w Bawven and Revpen 


P. O. Box 1192 ; 
Oxnard, California ane Director Exprence have been made Deputy 


Pheenin, Adt Highway Engineers. All have had 
a long service with the State High- 
way Department. 











Sanitary Engineers for 

Panama Canal Company Wut J. Lessarv, Van Court M. 

Apolicante, U.S. citizens enly, with deavecs TECHNICAL Hare and C. M. Firnt have been 

in Civil a with sanitary and BIBLIOGRAPHICAL SERVICE elected Directors of Chas. T Main, 
pean Comets. Degree and 36 Selected. pertinent, current references Inc., consulting engineers 





hydraulic 
years water treatment or distribution sys in the water, sewage, industrial waste 
$785 "oo oe Starting salary, and swimming pool fields The service 
7856 25. Interested applicants may receive includes: , . . 
detailed information by writing ¢ jafumpened cafesenees efeus E. Lawrence CHanopter has retired 

as Assistant Secretary of the Ameri- 


Personnel Di 2—Prepared reference with descriptions, ~ - 
5 Gtrester reviews or summaries can Society of Civil Engineers. He 


rename Const Company 3—Special literature research projects has done an outstanding job over 
Balboa Heights . } 

4—Up-dating twice yearly the years and the ASCE and the 

Canal Zone , rat 
Address all inquiries to engineers it serves will be losers 
Attmore E. Griffin by his retirement. As a token of 
24 Sunset Rd., Pompton Plains, NJ the valuable services he has ren- 
PUBLIC WORKS DIRECTOR dered, he will be the first recipient 


Westchester, Illinois, has opening for a of the ASCE Professional Recogni- 
Pooh 1 at 4 rect ¢ . } ] 
Public Works Director to direct the oper Deputy Director Wanted tion Award, which will be presented 


ations of the Public Works, Street and 
Water Departments. Must have knowledge Deputy director r department of public to him at the Reno meeting in 


of sewers mair eet t nen improvement, division f waters, and ‘ “1... 
of sewers, water mains, street maintenance a oe Must Soon lesirable qualifications June Mr Chandler will continue to 


and ther public works perations to include an engineering legree, prefer serve as Treasurer of ASCE 
ably in civil or sanitary engineering, with 
Charles M Danek ie a , ree ra t ey " 

. terworks and rage Management and 7 . - = 
Villege Moneger ee eae a an Watt J. Hanna, Jr., has been 
10240 Roosevelt Road $7,104-$8,112 per yeas. elected president of the California 
Westchester, Illinois Desssanet "Ma Council of Civil Engineers and Land 
Savannah Civil Service System Surveyors. Mr. Hanna and his father 
8 East Bay Street practice civil engineering in Gilroy, 
Supt.—Bureau Water & Sevannah, Go. Calif. 


ers 

Batavia, New York. Graduate in sanitary , } 
engineering from a university of recognized ENGINEER WANTED Tuomas M. Woon, Jr., has ome 
standing with some experience in municipal a member of the firm of Kech Engi- 
and related fields. Will be responsible for A resident engineer capable of doing all , , 
water treatment and distribution oper- engineering work f ° the Town of neering Associates, Atlanta 5, Ga. 
ations; sewage treatment facilities and Allouez, Brown County, Wisconsin, or 
pumping stations. Salary open a full time basis. State qualifications 

Send resume and application to with application. Write to Dr. L. F Harotp L. PLUMMER, recently 
City Administrator O'Connor, Town Chairman, Town of chairman of the Wisconsin State 
Allowez, 2143 S. Webster Ave., Green ’ 


City Hall Bay, W nsin | Hi jes} 
, , Wisconsi ghway Commission, and W1LL1AM 
Betevie, New York L. Haas, recently director of Ad- 
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ministration for the Commission, 
have formed the consulting firm of 
Highway Management Associates 
which will be devoted exclusively 
to highway administration and man- 
agement. Offices will be in Madison, 
Wisc. 


S. O. Lovzett has resigned as 
Deputy Director of Operations of 
the Ohio Department of Highways 
and will rejoin the consulting en- 
gineering firm of Michael Baker, 
Jr., Inc., Rochester, Pa. 


R. T. Parrerson Co., Inc., consult- 
ing engineers, have opened an office 
in the Grant Bldg., Pittsburgh, Pa. 


James C. Harvinc, Westchester 
Co., N. Y., Commissioner of Public 
Works, and Harotn G. Wum, New 
York State Conservation Commis- 
sioner, have been made members of 
the New York State Temporary 
Commission on Water Resources 
Planning. 


N. M. peJarnetre, long-time engi- 
neer of the Georgia Department of 
Public Health, and Associate Di- 
rector of the Water Quality Service 
of that Department, has retired. He 
is now associated with Robert & Co. 
Associates, Consulting Engineers of 
Atlanta 


Cuartes M. Brvcuam has been 
elected vice president of Capitol 
Engineering Corp., consulting engi- 
neers of Dillsburg, Pa. 


Experienced a. Engineer 
Availab 


A highly qualified engineer who 


has served as city engineer for a 
good-sized city in the Middle West 
desires to relocate. Known to and 
recommended by the Editor of Pus- 
tic Works, he has had broad engi- 
neering experience, as a city engi- 
neer, in engineering practice and 
as an Army officer in World War II. 
Fuller details on training and ex- 
perience on request. Write Box P-5, 
Public Works, 200 South Broad St., 
Ridgewood, N. J 


eee 
Activated Sludge 


(Continued from page 147) 


proach them as closely as possible if 
we are to utilize the activated sludge 
treatment process in the most effi- 
cient manner possible. 

Recent studies in connection with 
the design of settling basins and 
compartments have indicated that it 
is not necessary to provide long re- 
tention times in order to accomplish 
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Power Boom Control permits fast 
raising and lowering of boom for rapid 
trenching; depths ore accurately con- 
trolled, eliminating guesswork. 
Reversible Dirt Conveyor is stond- 
ord equipment — deposits dirt at se- 
lected distance from either side of 
trench. In only 60 seconds, conveyor 
may be switched from one side to 
the other. 
Easy Trensporting — under its own 
power, the self-propelled Model MA-2 
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proper liquid-solids separation by 
means of gravity. It has been pointed 
out that surface area is the only 
controlling factor, therefore, the only 
item that need be considered is the 
settling rate of the solids, and the 
provision of an area such that the 
up-flow rate of the clarified liquid 
does not exceed the settling or sub- 
sidence rate of the suspended solids. 
For example, normal activated 
sludge can withstand an up-flow or 
rise rate up to 1 gpm per sq. ft. of 
clarification area and even higher. 
It is entirely possible to design clar- 
ification compartments and basins to 
provide such up-flow rates with a 
total retention time approaching 15 
or 20 minutes. We know that the 
oxygen up-take rates of good 
mixed-liquor solids in an activated 
sludge system are such that 
with a dissolved oxygen level of 2 or 
3 mg/L the dissolved oxygen will 
reach zero in 10 to 15 minutes or 
less. Therefore, if we are to minimize 
the effect of oxygen depletion on the 
aerobic organisms we must ac- 
complish the liquid-solids separa- 
tion step in certainly not over 30 
minutes and preferably a shorter 
period of time. 

In the activated sluage process 
there is an excess of organisms pro- 
duced which must be continually 


wasted and disposed of by various 
means. Waste sludge can be con- 
ducted to separate thickening de- 
vices of the gravity or of the dis- 
solved air flotation type, and the 
necessary thickening accomplished 
without subjecting the entire mass of 
organisms to conditions of oxygen 
depletion for prolonged periods of 
time. In other words, there is no ex- 
cuse for designing an activated 
sludge treatment plant to settle and 
thicken al] the solids for prolonged 
periods of time, just in order to ob- 
tain a relatively thick sludge fo: 
purposes of waste and disposal. Such 
thickening of waste sludge can be 
accomplished more efficiently and 
economically in a piece of equip- 
ment which is not part of the treat- 
ment system itself. The trend to 
design activated sludge treatment 
plants in this manner is now defi- 
nite 


The Aero-Accelator 


In attempting to design and de- 
velop equipment for using the com- 
pletely-mixed system, and to in- 
corporate the above mentioned prin- 
ciples of liquid-solids separation, it 
became apparent that many of the 
desired features are present in the 
solids-contact type of water treat- 
ment unit. By introducing a turbine 
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Since 1911 the finest equipment built, 
backed by lifetime guarantee against 
defective materials ond construction 

- specified by leading recreational 
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AMERICAN 


PLAYGROUND DEVICE Co. 


type of air disperser, it was possible 
to adapt the water treatment “Ac- 
celator” mechanism to the com- 
pletely-mixed activated sludge sys- 
tem, and also obtain quick liquid- 
solids separation. A design of this 
unit as adapted from the water 
treatment unit is called the “Aero- 
Accelator” treatment plant. This unit 
has been widely used for domestic 
sewage treatment and also for treat- 
ment of organic industrial wastes 
having BOD values of the order of 
700 to 800 mg/L and less 

The basic design factors that es- 
tablish the size and volume of an 
Aero-Accelator” are the total aera- 
tion volume necessary for handling 
the biological load and the clarifica- 
tion area that must be provided for 
accomplishing liquid-solids separa- 
tion. In general, for domestic sewage. 
a design factor of 250 lbs. per day 
of BOD per 1000 cu. ft. of aeration 
volume is used for establishing the 
volume of mixed-liq 10! solids The 
clarification area is established on 
a basis of the settling characteristics 
of the mixed liquor, and for ordi- 
nary activated sludge, as obtained 
from domestic sewage, a maximum 
overflow rate of one gpm per sq. ft 
can be used. Air rements are 
calculated on the basis of the BOD 
loading, the oxygen required per Ib 
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of BOD removed, and the oxygen 
absorption efficiency of the aeration 
system, which in this case is a tur- 
bine type aerator dispersing com- 
pressed air, and with which oxygen 
absorption efficiency of the order of 
25 percent can be obtained. 


Industrial Wastes 

When handling high-strength in- 
dustrial wastes, it becomes un- 
economical to design equipment in 
this manner. For such high strength 
wastes most of the volume in any 
tank would be aeration volume, 
since the hydraulic loading would 
be relatively small, and therefore, 
the clarification area would be small 
compared to the entire area of the 
basin. A different type of “Aero- 
Accelator” was designed with the 
aeration volume and the clarification 
area substantially reversed in posi- 
tion. The large outside area became 
aeration volume and only the small 
center area is used for clarification 
and liquid-solids separation 

The completely-mixed system is 
receiving wide acceptance by engi- 
neers charged with designing indus- 
trial waste treatment plants. There 
are large units installed at six oil 
refineries, the primary purpose of 
such treatment units being the re- 
moval of various phenolic com- 
pounds 

The largest single completely- 
mixed activated sludge treatment 
unit that has been built to date is 
the 110-ft. diameter “Aero-Accel- 
ator” for the Whippany Paper Com- 
pany at Whippany, New Jersey. This 
was designed to handle a flow of 
3500 gpm of a waste water having a 
BOD of about 350 mg/L. It is 
equipped with a turbine type air 
disperser capable of handling up to 
3500 cfm, driven by a 150-hp motor. 

On the basis of pilot plant studies 
made by Stack and Conway (4), the 
consulting engineers are designing 
a completely-mixed activated sludge 
treatment plant for handling the 
sewage from S. Charleston, W. Va., 
and the waste water from Union 
Carbide Chemicals Company. The 
plant is to have two 90-ft. dia. units. 
The consulting engineers, Latham 
and Finney, reported that on an 
evaluated basis the completely- 
mixed activated sludge system was 
considerably more economical than 
either the conventional activated 
sludge system or a trickling filter 
plant 

The development of the com- 
pletely-mixed process has greatly 
increased the attractiveness of the 
activated sludge method, both tech- 
nically and economically for treat- 
ment of sewage and particularly for 
the biological treatment of organic 
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H. G. DILL COMPANY 
Consulting Engineers 
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Civil, Sant Structural, Municipal. Highway. 
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GRAY and OSBORNE 
Consulting Engineers 


Spectalizing In 
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Studies — Master Planning 


228 Sevth Ind % Yokime, Weshington 





NORMAN ©. ELDRED 
Consulting Engineer 


Water Supply and Distribution Systems. Munic- 


ments, 

Trade Was 
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Storage & Vaporizer Plants 

P.O. Box 3396 Merchandise Mart Postal Sta. 
Chicago 54, Illinois 


Butane 


GREELEY & HANSEN 
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Sewerage. Sewage Treatment 
Picod Control. Drainage, Refuse Disposal 
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ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Works. A New System for Automatic Control 


237 W. Huren Street, Chicago 10, Ill. 





HOWARD R. GREEN CO. 
Consulting Engineers 


alu 
208-10 Bever 
ity, Sete eee 
ee 





industrial wastes. The new system 
permits organic loadings of 4 to 6 
times those that can be used with 
the conventional treatment system. 

It would appear that this scheme 
is one of the most significant devel- 
opments since the activated sludge 
process was first applied to sewage 
treatment some 40 to 50 years ago. 
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Municipal Refuse Practices 
(Continued from page 134) 
10 cents: the highest, 67 cents; and 
the average, 17 cents. The majority 
of these do not include a complete 
sanitary landfill operation for dis- 
posal. These figures when averaged 
by population groups show a rather 
surprising uniformity, except that 
costs appeared to incr slightly 
with population 
Figures 
municipalities on 1) the 
refuse collected daily and 2) yearly 
cost of operation with detail suffi- 
cient to figure the cost of collection 
and disposal of each ton of refuse. 
The variation in cost reported was 
considerable, ranging from $1.19 per 
ton (from a small community) to 
$16.50 per ton (for one of the larger 
communities); the overall average 
cost per ton was $5.56. Half of these 
36 municipalities indicated some 
type of supervised disposal area. 
The low cost per ton for these 18 
was $1.30; the high figure $16.50; 
and the average $5.67 
Time and Motion Data: Enough 
data to estimate the number of resi- 
dences each collection crew col- 
lected each week were provided by 
49 communities. These data are 
shown in the accompanying table. 
A two-man collection crew is con- 
sidered as standard when making 
refuse collection from either the 
alley or the curb in residential areas 
When carry-out collection is fur- 


ease 


provided by 36 
amount of 


were 
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nished then one more man may be 
added to the crew. A national figure 
of 1.74 minutes is used as the aver- 
age time necessary for one man to 
collect one residence. This figure 
has been found to include travel 
time also. Thus a two-man collection 
crew would collect a residence every 
0.9 minute or about 66 residences 
each hour. During a 40-hour week, 
this crew could collect about 1320 
residences on twice-a-week collec- 
tion (66 x 40 2); and about 1452 
during a 44-hour week. A round fig- 
ure of two minutes is generally used 
for planning purposes. Using this 
figure, a collection crew should col- 
lect about 60 residences per hour or 
about 1200 and 1320 respectively for 
a 40-hour and 44-hour week. In 
summary, a collection crew should 
collect between 1200 and 1452 
residences each week when making 
twice-a-week collections 
Comparing this information with 
the tabulated data indicates that the 
cities in the higher population 
bracket tend to use their collection 
crews more economically. It also 
indicates that cities and towns in 
the lower population brackets could 
economically reassign or reapportion 
their collection 
refuse collection crew to do munici- 
mal work in addition to 
lection activities. In some 
the residential 
only two or three days each week 
with the business route 


only a portion of each day, thus the 


routes or assign a 
refuse col- 
instances 
route may require 
requiring 


crew would be free for other work 


Summary 


Less than 53O percent of the com- 
munities reporting special 
type and size containers, and the 
majority do not requires 
separation of garbage from other 
refuse. As the cities increase in size, 
more of them 
and size refuse containers 

Of the 88 communities having a 
regular system of refuse handling, 
76.1 percent indicated municipal 
collection of refuse, and 86.6 percent 
of these have municipal collection in 
both business and residential areas 

Of the communities having a regu- 
lar system of refuse handling 79.2 
percent collected refuse daily in the 
business district and 47.8 percent 
collected refuse twice weekly in the 
residential areas 

The municipal fee 
nancing was reported by 82.1 per- 
cent of the communities having a 
municipally operated collection pro- 
gram; by 28.6 percent of those hav- 
ing contract collection. Fee direct to 
the contractor was reported by 61.9 
percent of those having 
collection 


require 


Spec ific 


require special type 


system of fi- 


contract 
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rondo Engineers 
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EQUIPMENT NEWS 











POSITIVE CONTACT 


2) SINTERED-PLATE 
SEALED CELLS 








Cutaway drawing of rechargeable battery cartridge powered by cells end to end 


{ 


Rechargeable Battery 


It is easy to recharge Sonotone’s 
new flashlight battery cartridge. The 
top is unscrewed and the battery 
plugged into any 110-volt AC out- 
let. An overnight charging brings 
the battery back to operational ca- 
pacity and the charging process can 
be repeated hundreds of times. The 
cartridge replaces two “D”-size 
standard batteries. The Sonotone 


rechargeable battery is especially 
designed for those who need several 
hours of steady and reliable light 
from their flashlights. An overnight 
charge will give about three hours 
of continuous light: longer charging 
will increase the hours of light 
Sonotone Corp., Elmsford, N. Y 
Circle No. 5-1 on the convenient 
reply card facing page 34 





Road Sweeper 


A new road sweeper by Little 
Giant, the Road Bird, can be used 
with truck, Jeep or tractor as a tow- 
type sweeper; or it can be mounted 
on such units as a front-mounted 
sweeper. The front-mounted brush 
assembly sweeps 6, 7, or 8 feet. It 
is attached or detached as a unit 
by removing one pin. Speed of ro- 
tation of the brush is constant, con- 
trolled by governor settings, and is 


250 


entirely independent of speed of 
vehicle. The brush has easy adjust- 
ment for wear, angles 30 degrees 
right or left, and 
for even wear. Optional accessories 
include 4-wheel 
chassis, sprinkler system and pump, 
water tank up to 150 gallons, and 
dust shield for dustless operation 
Little Giant Products, Inc., 1593 
N. E. Adams St., Peoria, IIL. 
Circle No. 5-2 on the convenient 
reply card facing page 34 


can be reversed 


electric starter, 


New Chlorinator 


This new Series 3400 line of 
Fischer & Porter provides manual 
or automatic control over capacity 
ranges from 0.1 to 2000 pounds per 
day. For protection against corro- 
sion, the chlorinator is housed in 
fiberglass cabinets. The 
beige color is an integral part of the 


two-tone 


completely eliminating 


other maintenance. All 


cabinet, 
painting or 

piping and working parts are of 
plastics or corrosion resistant alloys, 
insuring immunity to chlorine at- 
tack. Controlomatic models of the 
new line accept electric, pneumatic, 
or vacuum signals from any type of 
metering device, and feed chlorine 
accurately according to proportional, 
multiple rate 


Start-stop, program 


or residual control requirements. A 
Vis-I-Flow permits 
visual observation of the rate valve 
Fischer & Porter Co., 467 Jackson- 
ville Rd., Warminster, Pa 
Circle Ne. 5-3 on the convenient 
reply card facing page 34 


inique valve 


Simplified design provides flexibility 
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Rubber-Asphalt 
Joint Sealer 


A new rubber asphalt joint sealer 
and crack filler offers a fast, eco- 
nomical way to seal out moisture, 
and dust. It bonds well to concrete, 
steel, masonry and other surfaces 
and remains flexible over a long 
period of time. Because it blends 
rubber and asphalt, it has a flexible 
quality which makes it possible for 
it to stretch as joints expand, and 
to withstand moisture. The sealer 
is sold in a standard tube which 
fits ordinary caulking guns and has 
a tip which can be cut to desired 
width of application. The color is 
black. Among the many uses which 
have been favorably reported are: 
Sealing foundation cracks, sealing 
around pipes which run through 
walls, filling cracks in driveways, 
sealing metal buildings, repairing 
roofs, gutters and roof parts—and 
many others 

United States Chemical Co., 1345 
N. Building, Lincoln, Nebr 

Circle No. 5-4 on the convenient 

reply card facing page 34 


Maintenance Rollers 


Shovel Supply Company 3 to 5- 
ton and 4 to 6-ton maintenance 
equipped with 
heavy-duty 2-speed transmissions 
and torque converters. Instantly 
portable, these highly efficient roll- 
ers are quickly trailed at high speed 
from one job location to another on 
their own pneumatic wheels which 
are raised or lowered by power 
driven hydraulic cylinders attached 
to each wheel. The front end of the 
roller is also hydraulically raised 
for attaching to a truck for trailing. 
Steering is also hydraulic 

Shovel Supply Co., 
1369, Dallas 21, Texas. 

Circle No. 5-5 on the convenient 

reply card facing page 34. 


rollers are now 
9 


P.O. Box 
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Asphalt Surface Heater 


A portable, lightweight asphalt 
surface heater that can be operated 
by one man has been announced by 
Essick. This new surface heater pro- 
duces highly concentrated heat in a 
small area to heat asphalt quickly 
to a workable consistency. Availa- 
ble in two models, this compact unit 
has been specially developed for the 
repair and removal of asphalt 
bumps and push-ups, removal of 
traffic lane lines and for drying pot 
holes prior to patching. This surface 


heater is fired by LP gas and is 
equipped with hooks for hanging on 
the tailgate of a truck. 
Essick Mfg. Co., 1950 South Santa 
Fe Ave., Los Angeles 21, Calif. 
Circle No. 5-6 on the convenient 
reply card facing page 34. 


Stump Gobbler 


This stump gobbler tractor at- 
tachment mounts on the rear of any 
standard tractor, takes power from 
the power takeoff shaft at 535 rpm, 
with the cutting teeth at 1,200 rpm. 
Total horsepower transmitted is be- 
tween 30 and 42 hp. The unit chews 
up a stump in a few minutes with 
sixteen special saw blades. Small 
chips and sawdust pour out of its 
discharge opening in a continuous 
stream. A bag can be inserted to 
collect this material. 

Myers-Sherman Co., Streator, Ill 

Circle No. 5-7 on the convenient 

reply card facing page 34. 


Curved Forms 
Radi-Lok, a flexible steel form 


for pouring uniform curves in con- 
crete, can be pre-set to hold any 
desired contour. It shortens set-up 
time, minimizes stripping effort, and 
practically eliminates surface finish- 
ing. Smooth and atractive facings 
for both inside and outside curves 
on low walls, sidewalks, curbs and 
gutters are possible with these light 
weight but strong forms. Radi-Lok 
is simple to use: set the stakes, 
select the curve by adjusting the 
band, and tighten the lock nuts. 
After pouring, the form can be re- 
positioned to repeat the same curve 
without any other adjustments. The 
forms come in 10-foot lengths with 
heights ranging from 4 to 24 inches. 
They may be joined in series to 
make up a variety of contours. 

Binghamton Metal Forms, Box 
848, Church St. Station, New York 
8, N.Y 

Circle Ne. 5-8 on the convenient 

reply card facing page 34. 


Fence Light 


For protection of property and 
increased plant security, these PLB 
Fresnel floodlights provide a band 
of light completely around an area, 
to discourage intruders. They com- 
bine wide horizontal beam spread 
with narrow vertical beam spread. 
Each floodlight is mounted on a 
pole approximately 30 feet from the 
fence; and they should be mounted 
so that beam patterns overlap. 
Mounting height for each installa- 
tion depends upon results desired, 
and contours of the ground. Where 
the ground is level, a low mounting 
height is usually desirable, for proj- 
ecting the light outward and pro- 
viding maximum glare to an in- 
truder 

Crouse-Hinds Co., 
New York. 

Circle No. 5-9 on the convenient 

reply card facing page 34. 


Syracuse l, 





Seismic Timer 


4 


Instrumented sledge hammer finds depth of bedrock to 50 ft 


A transistorized seismic timer, 
made by DynaMetric, Inc., Pasa- 
dena, California, uses an _ instru- 
mented sledge hammer to find depth 
to bedrock and explore earth struc- 
ture to depths of fifty feet. The 
method, a simplified adaptation of 
techniques’ developed long ago in 
oil exploration, is based on meas- 
urement of the velocity of shock 
waves moving through surface and 
subsurface materials. Shock waves 


?-- 


are generated by sledgehammer 
blows against a steel plate. The 
timer measures arrival of the waves 
at a sensitive geophone. The bat- 
instrument, which 
travel time, 
milliseconds, 


tery - powered 
reads shock 
totalized directly in 
weighs only 12 pounds 
DynaMetric, Inc., 2955 E 
rado Blvd., Pasadena, Calif 
Circle No. 5-10 on the convenient 
reply card facing page 34 


wave 


Colo- 





Front End Loader 


Latest addition to the Eimco 103 
series of crawler-tractors is the 123 
front end loader. This machine has 
a bucket capacity of 20,000 Ibs. at 
carry position and maximum break- 
out force, with the bucket heeled 
on the ground, of 25,000 lbs. The 
sand and gravel bucket capacity has 
an SAE rating of 2% cu. yards; the 
rock bucket 2-cu. yard capacity and 


2% yards heaped Power is trans- 
mitted through “Unidrive’ 
mission and “Quadra-Torque,” giv- 
ing four speeds both in forward and 

; 


trans- 


reverse, flip-of -the -lever gear and 
direction changes, and a speed range 
of from zero to 6.5 mph 
Eimco Corp., Salt Lake City, U 
Circle No. 5-11 on the convenient 
reply card facing page 34 


Contractor uses bituminous paver-finisher to place 


Paver-Finisher 


asphalt 


mobile paver- 


wheels 


highly 
rubber-tired 


A small, 
finisher has 
with paving speed ranges from 10 to 
62 feet per minute and travel speed 
between jobs of 8 mph. There is no 
need to obtain special permits to 
move this black top paver, with a 
i-ton capacity hopper, on a trailer 

Blaw-Knox Co., 300 Sixth Ave 
Pittsburgh, Pa 

Circle Noe. 5-12 on the convenient 

reply card facing page 34 


Evaporator 

A new instrument that meets the 
specification requirements of ASTM 
Designation D 1069-54T for 


collection and concentration 


auto- 


mat 
of water samples is now available 
The Diamond continuous water sam- 
ple evaporator will automatically 
ollect, weigh-measure, concentrate 
and record as many as one million 
separate samples into a single, final 
sample of any desired concentra- 
tion. Thus relatively simple and in- 
expensive purity test methods can be 
used to reveal purity (or impurity) 
levels thousands of times greater 
than possible using the same meth- 
ods with random sampling tech- 
niques. The sample carrier 
protects the sample in a platinum 


assembly 


evaporating dish from all contami- 
during 
transport from the evaporator to the 
test laboratory Inlet water and 
heater interlocked to 
prevent boiling of sample water at 
any time. In addition a manually 
set timer control is provided for 
concentrating the final sample to a 
minimum desirable volume 

Diamond Electronics, Lancaster, 
Ohio 

Circle No. 5-13 on the convenient 

reply card facing page 34 


nation at all times—even 


controls are 
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A-C Power Unit 


Allis-Chalmers has expanded its 
line of gasoline and natural gas en- 
gines with the addition of the G-138, 
a new 4-cycle, 4-cylinder, 128-cu. 
in. piston displacement unit that de- 
velops 39 bhp at 1800 rpm. The new 
engine is a companion to the Allis- 
Chalmers G-149 and G-226 engines. 
The G-138 power unit is 46 in. long, 
18 15/16 in. wide, and 30% in. high 
to top of the radiator. The engine 
weighs 402 pounds and the power 
unit 622 pounds. 

Allis-Chalmers Mfg. Co., Tractor 
Group, Milwaukee, Wisc. 

Circle No. 5-14 on the convenient 

reply card facing page 34. 


Hot Oil Heater 


The Littleford hot oil heater is a 
complete package ready to produce 
450°F. hot heating oil without need 
of a protective building. The design 
utilizes the o'] expansion tank under 
which is nested all operational con- 
trols and drives protected from the 
sides by removable doors The 
heater is light weight, compact, easy 
simple to operate and 
completely safe. The vertical down- 
fire coil type furnace permits forced 
air combustion with a cross flow of 
hot gases over the entire heating 
area. Positive circulation of the heat 
transfer oil in the heating area 
eliminates any cold or hot spots 
where deterioration of the oil could 
occur. A 24-hour timer permits 
complete automatic operation; heat- 
ing is done at one time rather than 
periodically throughout the day. A 
pressure shuts down the 
burner if a leak develops 

Littleford Bros., Inc., 457 East 
Pearl St., Cincinnati 2, Ohio 

Circle No. 5-15 on the convenient 

reply card facing page 34 


to install, 


control 


A unique method to remove water 
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Core Drill 


An Acker high capacity core drill 
is available for mounting directly on 
a truck. Power for the unit can be 
furnished by separate, self-con- 
tained gasoline or diesel engines, or 
by direct power-take-off from the 
truck engine. This new truck 
mounted unit can be driven any- 
where for soil sampling, mineral 
and petroleum exploration, water 
well drilling, highway construction, 
auger drilling, etc. Capacity is: Core 
drilling to 1000 feet; auger drilling 
to 300 feet; holes up to 24 inches in 
diameter. 

Acker Drill Company, Inc., P. O. 
Box 830, Scranton 2, Pa 

Circle No. 5-16 on the convenient 

reply card facing page 34 


Telescoping Tower 


Tower can be removed, used separately 


A telescoping aluminum tower, 
Tallescope, mounted on electrically 
powered trucks facilitates the main- 
tenance of roadside lighting stand- 
ards by industries and municipalities 
throughout England. The tower, ad- 
justable to reach heights up to 33 
feet, folds down to a horizontal po- 
sition for highway transport. Base 
legs are instantly adjustable to com- 
pensate for road camber and slope. 
Readily installed or dismounted 
from the truck, the tower can be 
used separately for overhead main- 
tenance inside buildings while the 
truck is released for other duties. 

Up-Right Scaffolds, 1013 Pardee, 
Berkeley, Calif 

Circle No. 5-17 on the convenient 

reply card facing page 34. 


“Handie-Talkie” VHF Pocket Receiver 


Pocket Receiver 


A high powered, fully transistor- 
ized VHF pocket receiver, providing 
reliable voice communications, even 
in noisy locations, has been devel- 
oped by Motorola. The new receive: 
is available for operation in the 25- 
54 megacycle and the 144-174 mega- 
cycle frequency bands—the standard 
two-way mobile radio channels. It 
weighs just over 10 ounces and can 
be worn in a pocket or clipped to 
the belt. It operates from either a 
rechargeable battery or from mer- 
cury cells. The rechargeable nickel 
cadmium supply provides up to 12% 
hours operation with each charge 
The replaceable mercury cells last 
up to 125 hours 

Motorola, Inc., Communication & 
Industrial Electronics Division, 4501 
W. Augusta Blvd., Chicago 51, Ill 

Circle No. 5-18 on the convenient 

reply card facing page 34 


Steep Grade Mowing 

Heavy growth on 30 degree slopes 
is effectively mowed by this unit 
cutting up to a 60-inch swath in 
one pass. Designed for heavy duty 
mowing where grades and ground 
angles make mowing difficult, this 
rotary mower is available in 37, 48 
and 60-inch widths with variable 
speed drive from 2 to 6 mph, one 
reverse independent of cutting unit. 
Three staggered heat treated steel 
cutting blades are mounted in a 
pivoted cutting unit designed to fol- 
low ground contour. Adjustable 
cutting height %4” to 4”; 9-hp four- 
cycle engine; 12%-hp engine op- 
tional 

The Devere Co., Racine, Wisc. 

Circle No. 5-19 on the convenient 

reply card facing page 34. 





Hough Payloaders 


This compact loader features four-wheel hydraulic brakes, sealed to keep dust out 


and offers clearance of 8 ft. 4 in 


under the cutting edge with a 29 in 


reach 


The new Hough Model H-30 trac- 
tor shovel has an operating capacity 
of 3,000 Ibs. and is equipped with 
a one cu. yd. bucket. The four- 
wheel-drive features the Hough full 
shift transmission with 
matched torque -converter. With 
three speed ranges in each direc- 
tion, all shifts can be made “on-the- 
go” with no need to stop for “range” 
shifts. The H-30 is powered with a 
7742 hp heavy-duty gas engine 

The series B models of the Hough 
H-70 and H-90 “Payloader” trac- 
operating ca- 


power! - 


tor-shovels have an 
pacity of 9,000 Ibs., with the peak 
lift increased to 18,000 lbs. Addi- 
tional power is provided by a new 
Cummins Turbo-charged diesel en- 
gine which develops 162 hp at 2,100 
rpm. A GMC diesel, which develops 
153 hp at 2,200 rpm is offered as 
an option 
‘rank G. Hough Co., 
Libertyville, Ill 
rcle No. 5-22 
reply card facing page 34 
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Reflective Traffic 
Buttons 


A new lane-marking traffic button 
that stays put on highways, streets 
and crosswalks, is easy to apply 
and highly visible at night. Made 
of polysulfide base compounds and 
reflective glass beads, these markers 
have been under in-service tests 
since 1954. Even on heavily traveled 
and crosswalks, 
these markers have shown a per- 
formance record of better than 
99.98°,—meaning that less than two 
out of every ten thousand have 
failed in the six-year period. The 

reflective button surfaces 
improved visibility at night 


highways, streets 


raised, 


offer 


and do not blank out even in rainy 
weather. Installation of the markers 
is relatively simple. The pavement 
must be clean and free of oil and 
dust. The adhe- 
sive is mixed, and applied to the 
marker is to be 


chemically cured 
where the 
The button is then pressed 
in place. With pavement tempera- 
ture of 70°F or higher the bond will 
be secure traffic 
within tem- 


spot 


placed 


enough to reopen 
hour. With 
when traffic 
kept to 
accelerated to 


one lower 


peratures or interrup- 


tions must be minimum 


curing can be 
a matter of 
cation of heat 
Thiokol Chemical Corp., 
Clinton Ave., Trenton, N.J 
Circle No. 5-21 on the convenient 
reply card facing page 34. 


time, 


minutes by the appli- 


780 No 


Hoe for Truck Mounting 


This 


any new or ised 


power hoe can be mounted 


Z2-ton truck, 


factory-mo minted or for 


own truck 


eithe local 
mounting on the buyer's 
Ar all-weather backhoe cab is 
The hoe has 200 
has 20-ft 


lear ance 


ivailable boom 
digs 14 feet deep 
11-ft 


independent 


swing, 
each and dump 
Three 


ts of 25 gpm each are used. Fast- 


hydraulic cir- 


system lets the 


it 2 


ycling hydrauli 
swing load 90° in abo 
‘-yd. struck 


the HY-HOE 


rator 
Capacity is 
rol valves on 
cast in block 


Machinery Co., Wau- 


Wisc 
e No. 5-23 


reply card facing page 34 
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Power 
Graders 


The new Austin-Western power 
graders, the Pacer-400 and the Su- 
per-400, have 143-horsepower en- 
gines and both are in the 30,000- 
pound class Features include; 
Power drive at all wheels; power 
steering at front and rear; power 
blade controls; power attachments 
power transmission; power shift; 
and power reverse. 

Austin-Western Works, Baldwin- 
Lima-Hamilton Corp., Box 170, 
Aurora, II. 

Circle No. 5-20 on the convenient 

reply card facing page 34. 


Wide range of accessories available for 


include scarifier and plow 


this grader 
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Thickness Gage 


New Miller spreaders are equipped 
with adjustment screw for fast setting 


A thickness gage is available which 
can be installed on all Miller towed 
pavers, and is part of original equip- 
ment on all new Miller spreaders. 
It makes quicker and easier thick- 
ness measuring in laying asphalt 
paving courses. By setting the screed 
adjustment screw to the level 
pointed out by the thickness gage 
indicator needle on the built-in 
thickness setting dial, the operator 
knows immediately the thickness of 
the asphalt from the start of the job. 
Adjustments can be made efficiently 
and easily to meet paving condi- 
tions right during the job. The 
screed crank hoist is another Miller 
spreader provides 
rapid raising or lowering to control 
the desired thickness of material 
courses. Both of these new product 
developments can be fitted to any 
Miller paver 

Miller Spreader Corp., 4020 Simon 
Rd., Youngstown, Ohio 

Circle No. 5-24 on the convenient 

reply card tacing page 34 


innovation. It 


Pneumatic Tire Roller 


The new 11-wheel American Road 
Runner, Model 11WG, provides 57.5 
PSI rolling pressure and up to 295 
pounds pressure per lineal inch of 
tire width. An automotive type hy- 
draulic steering provides a fast 
turning cycle. Accessories include 
one 80-gallon or two 160-gallon 
water tank systems, working and 
running lights and 10 ply, 90 PSI 
tires with heavy duty flat base de- 
mountable rims. 

American Steel Works, 1211 West 
27th St.. Kansas City 8, Mo. 

Circle No. 5-25 on the convenient 

reply card facing page 34. 
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Contraction Joints 


A new and economical method of 
forming contraction joints in con- 
crete pavement is now available. 
Made from Geon vinyl, a product 
of B. F. Goodrich Chemical Com- 
pany, the strips are composed of 
two sections, an outside V-shaped 
envelope and an inside T-shaped 
spreader strip. A strip inserting ma- 
chine designed to follow directly 
behind the finishing machine vib- 
rates the assembled strip into the 
concrete slab at the desired joint 
locations. When the concrete has 
set, the T-shaped spreader strip is 
removed from the V-shaped en- 
velope. This allows the walls of the 
envelope to collapse thereby per- 
mitting easy removal from the con- 
crete. The resulting joint is smooth 
and clean inside because the con- 
crete does not cling to the vinyl 
strip. No oil or coating of any kind 


Close-up view of joint former shows 
envelope closes with spreader removed 


is used on the plastic joint former 
The Geon vinyl strips can be used 
many times without appreciable 
wea! 

American Sisalkraft Corporation 
Attleboro, Mass 

Circle No. 5-26 on the convenient 

reply card facing page 34. 


Generators 


A new series of bigger Winco 
engine generators are announced 
These 7500-watt engine generators, 
designed for portable or standby 
use, produce 50% more power at a 
price near that of an ordinary 5000 
watt unit. To make these new 
power units more practically port- 
able, Wincharger has a Mobile-Pow- 
er trailer. 

Wincharger Corp., Sioux City 2, 
Iowa. 

Circle No. 5-27 on the convenient 

reply card facing page 34. 





DEPENDABLE 


The Tarco “Litter-Shark” is a full vac- 
uum quality-built, push-type litter collec- 
tor. 

Vital metal parts of the “Litter-Shark” 
are guaranteed for one ful! year. The all! 
steel suction impeller will even handle 

cans. You'll never have to replace a 
suction housing. The heavy, zippered 
canvas dust-control bag is patented. 

The rugged, quality-built “Litter- 
Shark” assures long life, trouble-free op- 
eration. It's dependable. 

Ask for literature 
litter collection work. 


TARRANT MFG. CO. 


28 Jumel Place, Saratoga Springs, N.Y. 


Modernize your 





Faster LOCATING! 


LOWER SERVICE COSTS 


with the improved AQUA 


‘tox. LOCATOR! 


« NO WIRES, BATTERIES of SwWiTCHES— 
simple, powerful magnetic action, factory 
adjusted to YOUR geographical location 
assures unfailing results! 


NO NEEDLE SPINNING—exclusive electric 
braking action saves you time! 


NO STOOPING—easy top view reading! 

« RUGGED—<compact, accurate. convenient! 
GUARANTEED—to function regardless of 
weather, surface or ground cover' 
NATION'S MOST WIDELY USED LOCATOR! 
15-DAY FREE TRIAL—No money! No obii 
gation! You be the judge! 


ORDER NOW- Wire or Call 
Kirby 1-4200 collect 


AQUA SURVEY & INSTRUMENT CO. 





Hydraulic Ladder 


The Holan Series 2600-A Manual- 
Hydraulic ladder will replace the 
Series 2600 in the company’s line of 
aerial ladders. While retaining the 
pushbutton control, the support 
frame construction has been changed 
from tubular to plate metal for 
added rigidity. Non-skid pierced 
metal pedestal step treads and re- 
location of the rotation crank to the 
left of the mast were changes made 
for added safety and ease of opera- 
tion. The dual-level platform, which 
provides comfortable standing sur- 
faces at all ladder angles, and 12,- 
000-volt woodstrain insulators are 
standard equipment. The 2600-A is 
raised by pushing a button and 
lowered by turning a needle valve 
control handle located below the 
button box on the right side of the 
mast. As an optional feature, a push- 
button control permits ladder oper- 
ation by the man on the platform 
With remote control, a second but- 
ton—for lowering the ladder—is in- 
cluded in the control station on the 
mast. The 2600-A is available in 28- 
and 32-foot heights, rotates 360° in 
either direction, and elevates to a 
75° angle. Fiberglass covering of 
the side rails and knurled steel lad- 
der rungs are optional. 

Holan Corp., 4100 West 150th St., 
Cleveland 35, Ohio. 

Circle No. 5-28 on the convenient 

reply card facing page 34. 


Salt in Water Softening 


In a wet salt storage basin for 
water softening the liquid level 
should always cover the salt bed. 
In order to control efficiently the 
liquid level of the wet salt storage 
basin, the Morton Salt Company has 
developed the Levetrol which is 
available in several sizes and styles 


256 


A typical Levetrol Kit would in- 
clude the following equipment: 
Automatic reset timer, solenoid 
valve, flow controller and strainer. 
The liquid control parts are installed 
on the water supply line to the salt 
basin, while the automatic reset 
timer would be mounted nearby, or 
with other electrical controls. The 
timer is started by an electrical 
signal that indicates the use of a 
given quantity of brine. While the 
solenoid is open, water flows to the 
storage basin through the flow con- 
troller at a fixed flow rate. When the 
Levetrol is properly adjusted, the 
liquid level in the salt storage basin 
will follow the salt bed down, main- 
taining a predetermined liquid head 
above the salt. This feature auto- 
necessary 
overflow 


provides the 
prevent any 


matically 
volume to 
when a shipment of salt is unloaded 





MORTON 
LEVETROL 











Industrial Di- 
Wacker Drive, 


Morton Salt Co., 
vision, 110 North 
Chicago 6, II. 

Circle No. 5-29 on the convenient 

reply card facing page 34 


Remote Indicating 
Crane Scale 


nis nr oA 

This new remote indicating crane 
scale weighs and handles material 
in one operation in an easy-to-han- 
dle, compact system. The load ele- 
ment and the indicator are provided 
as separate units connected by up 
to 50 ft. of flexible double wire braid 
hose. The load element can be 
picked up by a crane hook to any 
reasonable height and the indicator 
can be mounted at eye level where 
the operator can read accurately any 
load applied to the hook of the ele- 
The element 
self-alignment under ten- 
has a high safety factor, 360 
calibration and a 25% tare adjust- 
ment, on a space saving 12” dial 

Martin-Decker Corp., 3431 Cherry 
Ave., Long Beach 7, Calif 

Circle Noe. 5-30 on the convenient 

reply card facing page 34 


ment provides for 
automat 


sion, 





Power Earth Auger 


Labor saving costs up to 50° are 
possible with the earth auger manu- 
factured by Modern Products 
Powered by either a 3 or 5.75-hp 
engine, this one-man operated unit 
will drill horizontally 200 feet or 
more, under shrubbery, 
walks, railroads, buildings 
without disrupting traffic or dam- 
aging property; it drills 
through frost, hardpan and gumbo 
A 2-inch hole can be drilled lateral- 
ly at the rate of 5 feet per minute 


lawns, 


streets, 


even 


Return drill bits are available in 4, 
6, 8. 10 and 14-inch sizes in diame- 
ter. The power unit is mounted on 
ball bearing wheels, assuring easy 
ovement along a 7-foot track. The 
augers use 5-foot sections of Mg -irc h 
pil in drill Additional 5- 
sections may be attached for 
precision drilling of 200 feet o 
Modern Products, In Exeter, 
Neb 
Circle No. 5-31 on the « 
reply card facing page 34 


stems 


more 


nvenient 








This portable, engine-driven auger remov 


es loosened dirt by hydrodynamic action 
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Cat Gas Engines 


Increased horsepower ratings are 
announced for Caterpillar spark- 
ignition engines which operate on 
gaseous fuels. The increased output 
is possible through turbocharging 
and aftercooling, raising horsepower 
on the G397 to a continuous rating 
of 560 hp. The turbo-charged and 
aftercooled engines in the G375 and 
G342 sizes are 380 hp and 280 hp 
respectively for continuous opera- 
tion. Fuel consumption at the rate 
of approximately 7000 btu (low heat 
value) per brake horsepower hour 
continuously is proof of engine per- 
formance. Factors which permit full 
production power continuously in- 
clude the full length, water-cooled 
cylinder liners; aluminum pistons; 
oil jet cooling; and the piston design. 

Charles E. Krosse, Caterpillar 
Tractor Co., Industrial Engine Plant, 
Peoria, Il 

Circle No. 5-32 on the convenient 

reply card facing page 34. 


Power Spade 


This is a light weight highly 
portable trencher which digs a neat 
small trench 3 or 4 inches wide and 
to 24 ins It eliminates a lot 
of hand digging on small jobs and 
even more time. One man 
does the work, guiding the machine 
and regulating the depth. It digs 
straight or curved as desired; does 
not scar lawns; and digs no unnec- 
essarily wide trench. Weight is 242 
lbs.; engine is 3 hp; wheels are 12 
x 3 ins 

Stampings, Inc., Rock Island, Il. 

Circle No. 5-33 on the convenient 

reply card facing page 34. 


deep 


Saves 


Depth of trench is set by handle on left 
side of 4-cycle engine-driven trencher. 
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Electric Plant 


This new remote-starting electric 
generating plant has a certified rat- 
ing of 2500 watts, and is available 
in two different outputs: 120-volt, 
60-cycle, single-phase, 2-wire, AC; 
or 120/240-volt, 60-cycle, single- 
phase, 3-wire AC. Completely self- 
contained, this quick-starting gener- 
ating plant will provide dependable 
emergency electric power to operate, 
within its rated capacity, most of 
the essential electrical needs of the 
modern home; the smaller hospital 
or institution; hotels; apartment 
buildings and offices; houseboats, 
mobile work shops, display vans, 
trailers .. . wherever a minimum of 
electric power is needed but the 
demand is for automatic operation. 
It weighs 178 lbs. and is compact; 
it is available for either gasoline or 
natural gas operation. 

D. W. Onan & Sons, Inc., 2515 
University Ave., S. E. Minneapolis 
14, Minn. 

Circle No. 5-34 on the convenient 

reply card facing page 34. 


Tractor Roller Blade 


The Viking roller blades are now 
available with International Har- 
vester Utility, Farmall Cub and In- 
ternational Cub Lo-Boy tractors, for 
all types of lawn building, renovat- 
ing and grounds maintenance work. 
Two models of the roller blades are 
available; the four-foot Model No. 
44 for Cub and Cub Lo-Boy units 
with Fast-Hitch, and six-foot Model 
No. 66 for larger tractor sizes with 
three-point industrial hitch. The 
blade, mounted ahead of a grid-type 
roller, floats behind the tractor and 
levels and fine grades without con- 
stant adjustment. Clods, meanwhile, 
are evenly pulverized by the roller, 
which leaves a continuous pattern 
of moisture-retaining pockets. Op- 
tional attachments for both models 
include a seed or fertilizer spreader, 
and a scarifier for ripping hard- 
packed soil. Also available with the 
Model No. 66 is a rake bar, side 
bar and coulter blade attachment 
plus a roller blade carrier. For all- 
year use, the roller blade can plow 
snow and spread sand or salt on 
drives and walks, all in one opera- 
tion. Dealers can now furnish roller 
blades with International Harvesters 
[-240, I-340 and I-460 Utility tractors 
to add many new uses for tractor 
operators. 

International Harvester Co., 180 
No. Michigan Ave., Chicago 1, III. 

Circle No. 5-35 on the convenient 

reply card facing page 34. 


INCINERATION 


Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


| ‘FREE 


Incinerator 
Facts 

DC Municipal 
Bulletin 111-¢ 
C) industrial 
Bulletin 184-A 


Contact us, or have your architect 
or consulting engineer tap our 70 
years experience solving Waste 
Disposal problems — large or small. 
No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11,N.Y. Dept. 75 


Representatives Everywhere 


Member: incinerator institute of 
America, Air Pollution Control Assoc. 


FREE on 
PARKING 


STERED GUESTS 
N DOWNTOWN 


DETROIT 


FAMILY RATES 
Neo Charge fer Children 12 and Under 


in the center of all downtown activities, Newly 
decorated. Ultre modern, comfortable guest 
rooms. Excellent feed et moderete prices ie 
evr modern cottee shop end cofeteria 

Redie, Television Room Avo: labie. 

Air Conditioned reems in season. 


FACING GRAND CIRCUS PARK 
DETROIT, MICHIGAN 


Harry E. Paulsen, Gen. Mgr. 
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Tight squeeze in a new St. Louis In New Orleans at the municipal repair 
SEWER TUNNEL sewer tunnel 50 ft. below the STOCKPILE plant this Marion 35-M clamshell with a 
surface. International T-340 Four-in-One tractor is pushing 50-foot boom and %4-yard bucket unloads railroad cars, 
shot rock. Tunnel is too narrow for tractor to turn in stockpiles materials and also serves the ready-mix plant 


How the John C. Lodge Expressway in Detroit looks now and how it will! 
LANDSCAPING look after a 2.1 mile section of it is landscaped this spring at a cost of 
$90,000. The photograph shows a treeless area of the Expressway from an overpass while the other 
picture gives an artist's conception of the same stretch with 2,500 trees and shrubs planned initially 


Latest addition to Caterpillar Tractor “Behold the sower went forth to sow,” 
NEW ENGINES Company's engine manufacturing GRASS SEED but the sower of Biblical parable was 
facilities is this new plant near Mossville, Ill. This makes never equipped to spray roadside areas with a slurry of good 
nearly 3 million sq. ft. of planned area devoted to engines. seed and fertilizer. Picture courtesy The Lawn Institute. 
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90°% cut in operating and 
maintenance cost means 


CASH 


in the 


BANK 
for you! 
New, 
transistorized 
M-SCOPE 
PIPE 
FINDER 
only 


$189.50 


Rugged, transistorized construction prac- 
tically eliminat inte costs... 
extends battery life to a year or more. 
Pinpoint accuracy, greatest depth pene- 
tration moke the M-scope first choice in 
the field! 

Heavy Duty LEAK DETECTOR . $295.00 


Send for FREE 1960 Catalog 


ISHER 


Research Laboratory, Inc. 
Dept. PW-4, Pale Alto, Calif. 








FORNEY 


JOB-SITE CONCRETE 
TESTER FT 20-E 


* CONFORMS TO 
ASTM STANDARDS 

* OPERATES ELECTRICALLY 
OR MANUALLY 


* PERMANENTLY MOUNTED 
ELECTRIC PUMP 

* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, INC. 


4 -« BOX 
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by Arthur K. Akers 


*% All of you who attend the Ameri- 
can Water Works Convention in Bal 
Harbor, Fla., May 15-20 are cord- 
ially invited to come into PUBLIC 
WORKS’ booths there, make your- 
selves known, and rest your feet! 


*% Mueller Co. announces a majo: 
modernization and expansion pro- 
gram at Decatur, Ill. Over five mi!- 
lion dollars will go into replacing 
more than half of the main plant 
structures, plus 261,500 square feet 
of new floor space 

% The West Coast gets a new 
ARMCO corrugated 
making plant, at Hillsboro, Ore 


a multi-million dollar engine manu- 
facturing plant at their Harvey 
Works, Illinois. 

* G. Kenneth Sinkinson, former], 
district sales manager for Ludlow 
Valve Mfg. Co., joins George W 
Hoyns Co., New York metropo!itan 
area agents for Golden-Anderson 
Valve Specialty Co. and Rodney 
Hunt Machine Co 





Mr. Sinkinson Mr. Countrymon 
*% David R. Countryman is named 
to the newly-created position of 
manager of research and engineer- 
ing for Douglas Fir Plywood Asso- 
ciation. Daniel H. Brown takes over 
Countryman’s former duties as man- 
ager of applied research 
* Edgar G. Paulson is new manager 
of process and waste water engi- 
neering for Hall Laboratories Div 
Hagan Chemicals & Controls, Inc., 
Pittsburgh. 

| We “Quick-Way” Truck Shovel Co., 

| Denver, names Paul J. Wolfert di- 

rector of sales 

* A. G. Cochran is re-elected pres- 

ident of Clay Sewer Pipe Associa- 
tion. 


metal pipe 


*% Allis-Chalmers Mfg. Co. announce 


% Highway Equipment Co., Cedar 
Rapids, Iowa, appoints Clayton M. 
Porter division manager with seven- 
states responsibilities for sales of 
spreaders and pavers 


*% William E. Dickinson moves up 
to executive vice president, Calcium 
Chloride Institute, Washington. He 
retains his former position of chief 
engineer with all of the Institute's 
field engineers and technical activi- 
ties under his direction 


*% Ted Nemes of Kerrigan Iron 
Works Co., a subsidiary of Rock- 
well-Standard Corp., 
plant expansion program at Nash- 
ville to step up lighting standards 
production. To move the new output 


he lists seven new sales representa- 


announces a 


tives 


EimcoBelt Story” is the 
title of a new 16 mm. sound and 
color film offered by the Eimco 
Corp. on operations of the Eimco- 
Belt continuous belt drum filter. For 
address their Audio-Visual 
Box 300, Salt Lake City 10, 


w% “The 


prints 
Dept 
Utah 
% Keasbey & Mattison Co., makers 
of asbestos cement pipe, announce 
the start of construction on a new 
Hillsbo: o, 


pipe-making plant at 


Texas 
* Yardley Plastics Co., Colu 


Ohio, state they will increase 


duction pipe with a 


plant addition to be complete i in 


July 


*% Sylvan L. Hanauer, P_E., is named 
as consulting engineer by Morse 
Boulger Inc., New York. His serv- 
ices will be available to other en- 
gineers on all phases of incineration 


f plastic 


%& Concrete Joint Institute is the 
official name of the association of 
premolded joint manufacturers for- 
merly known as Expansion Joint 
Institute. Harry G. Meadows of W 
R. Meadows Inc. is president 


*% Dick Ford of Ford Meter Box 
Co. contributes this gem: In Wabash, 
where Wilbur’s son Dave is on the 
Council's street and alley commit- 
tee, it became necessary to fire one 
of the street sweepers: “He was a 
dreamer and could not keep his 
mind in the gutter!” 
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see what the 
MASSEY-FERGUSON 1001 TRACTOR SHOVEL 





to save you manpower...machinery...money! 


Everyone is asking for a reduction in costs and an increase 
in efficiency. The Massey-Ferguson 1001's performance 
gives the answer, “Have Done. CAN DO! 


This high-quality, 60.3-h. p., 1-cu. yd. (SAE rated) tractor 
shovel is a time- and money-saver for every community — 
large or small. It has the versatility with many quick- 
change attachments — to do virtually hundreds of different 
: jobs. It lets you keep its operator busy, and it saves you 
es > ~~ the investment in other, more limited equipment. The 
WIDE RANGE OF QUICK- Massey-Ferguson has the performance you need, too. It is 
CHANGE ATTACHMENTS equipped with Instant Reverse and Torque Converter — so 


This Ram Pick-up Street Sweeper is you waste no time in backing up during loading or 


just one of the many money-saving lean- : it gets full Ic f ale - 
attachments for the M-F 1001. Others clean-up operations. It gets full payloads fast. Te escopic 
include the Ram Blacktop Spreader, reach lets it dump over high trucks. See this “fleet-in-one” 


Rotary Snow Plow, Ram Leaf Loader, machine at your Massey-Ferguson Industrial dealer's now. 
angie dozer, rotary backhoe, swinging 
crane, lift fork, and scarifier. 


Why Wait? — Set a Date — We'll Demonstrate! 


MASSEY: FERGUSON INDUSTRIAL DIVISION 


Block 1000 South West St. Wichita 13, Kansas 


Producing Sizeable Power for the “Sensational 60's” 
MF60-21 8 d 





T H E ae. 
V-‘NOTCH ~~ 
MEETS 
FUTURE DEMANDS 
T00 


Calendar 
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They tell us it’s a growing America. WA 


It is. 


You know already you'll need to expand to 
keep pace with demand. 


That’s why the V-notch Chlorinator has such 
tremendous range. The precision shaped 
groove in a V-notch plug is made to control 
chlorine completely to one eight- hundredth 
of the maximum capacity of your machine. 
In fact, this is standard in some of the V- 
notch chlorinators. 


Your W&T representative will help you size 
your V-notch chlorinator so that when your 
treatment needs step up—you simply snap in 
the next size rotameter. Without buying a 
new machine, you get the same quick, accu- 
rate control in a new working feed range. A booklet, “The V-notch Story” will 
And, of course, the right plastics make the Meee bekae Pae cee nee 


whole chlorinator chlorine-proof. write Dept. §-131.78 


~ 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
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